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p53 Mutation in Hepatocellular Carcinomas
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Background: Hepatocellular carcinoma (HCC) is one of the most common primary
malignant tumor of the liver in Africa and Asia. The p53 gene has been found in
association with many human cancers including HCC. The prevalence and features of
p53 mutations in HCC vary significantly between different geographic areas, may be due
to different causing factors. An analysis of p53 gene mutation by PCR and direct DNA
sequencing method is most accurate but time consuming difficult process so that only
one study with 13 HCC patients has been reported in Korean literature.

Methods: The status of exons 5, 6, 7, 8 of the p53 gene was analyzed in 20 HCC
tumor tissues and 20 non-tumor bearing liver tissues from 20 HCC patients using PCR
and direct DNA sequencing. DNA was separated and extracted from formalin fixed
paraffin embedded tissues.

Results: Abnormalities of the p53 gene were found in six out of 20 HCC but none
from 20 non-tumor bearing tissues. By direct DNA sequencing, mutations of the p53
gene were found in 5 cases among 6 PCR amplified products. All were G deletions in
exon 7 (14,073 bp) on the 249th codon with frame shift. In one case, the site of mutation
was not found on the examined exon 5-8.

Conclusion: Although total number of observation was small, but the characteristic
feature, location of p53 gene mutation occurred in Korean HCC shown in this study may
be utilized importantly in the diagnosis and treatment of HCC in Korea when the number
of study will expanded.

Key Words: Hepatocellular carcinoma, PCR, Direct DNA sequencing, p53 gene
mutation
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LAZGEL AFT ZAE A4o] AL o
2 dolibs Ao 2 BAfolA Tk
o) AL Aol ALHE Sokol A2y
of A&stel dolhmz AT Ma 2o
FAHE G FAREL ATL WA o
Aok a8 2ATGE Bae) 24 gHsy
1% AW BAHE Fa AHEE opy
WA ghe ite] gt

pS3 FFelxl FHAL W A4y PuTas
5ol DNASH Z3eh HAARE 3 §ehn] ofa)
¥ pS3 S DNA &4l e o) HERe]
 BANGLEZA $37 Aol A= AL

FARAL YR b ALAZANE wig
717 3 2 ofo) Mol Zaelz)r} ol et Hio]

% pS3 AL HAHQ FokoAy 5L by
sted AE Wge FAA7e WA Dol =
PAL el 59, 2 ol e o
FolA 71 E3] BYRGH

FZFNA p53 G ol4e Az
HeZ B4 Wel=A 2 o 4 (mmuno-
histochemistry, THC)x3} FTH A LA - (Polymer-
ase chain reaction, PCR)ol] 73} bRz ok
% 7 A (Single strand conformation polymorphism,
SSCP), AIgks4 A Ale}a ¥ (Restriction fragment
length polymorphism, RELP), 7] A7 dEY g
DNA =3 <d7]1- Y9 ZAHDNA direct sequenc-
ing) 52 W Eol U} 1% DNA 4|y A
BHlol AesAg A7k} o] go| Eo)
& Ad=zHe] 27HY] wlRdl g o]
xotL gleh. AEAA BHo 2= YuiA el [HC
U e o8 Wy Eo] olguo] gtou Ay
=7} "ol QAF Astel WA} o} 1 9o
Hall Gt =ake] 9l

DAELF AN 53§87 Sedtlols] way
& Ytel wet 3 RS Holrh gow] ohat w
& vebet xejol wek Jake] G2o P g
Ae ZHAELFNA S p53 SRR Tt A7
=0l A9 dE W= 4o ALY
FAE FAYel & AE| MO AzAo

=

TANELZ A ps3 fHALe] Soimo] 223

A FF AT N AT e 1
Pl3ked Kang$s'"o] 200919) 312} 7+z= =)o) 4 PCR-
SSCPSt DNA 47149 AW Alahslo] 130
o ZHAELE F 201(15%)0ll 4 p53 SRR =
Aol E A AT sh} o o)2 wjm 2
A% Sl OB dTE ARG Aol wa
TAERE 249 tBEo] dpe] n] Zopy
Az GAEY AA4S Ty Evreoe
DNA 47144 ARY& Agsirlo) 228 ya
< TE717F 94 o

€ ATE 33 o] slsetm et Ay

e BARo2H S2) e} PAEREAA S
944 Wshe) B4S dolr izt Aelsic.

Mz @ ey
D AT W K=
AYFoR Juuitn R Bemy o
Bojestel g, Ak FAELE 28] = u

E4E7t Fxsle] EA9ASA oAt A
2041 E FANZ dPon), gzFosk AT
FFoll A FEoz Eako] ojd, 2089
HE & F 409904 Z}7}F exon 5, 6, 7, 89 3}
o FHEAL A NS A ¥ 229 me

AEE A A7IAY AFHoz B
2) Ay

(1) Y2ZNEH M FAEQZ ] Wg) 2z
¥H FEEFE WHO EF91978)0)] whgtow
F FRAEL B0l U BF LFE B
mondson-Steiner &£ (1954)8 wigkm z}zk

obelst ).

ZHHIZRHE0| Wa| X X|5HY RFYSERWHO )
¥ 5% (Trabecular type)
#1413 (Pseudoglandular type)
Z] " ¥ (Compact type)
73 3}¥ (Scirrhous type)
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ZHEQNES EatTo| gt §F ERF(Edmond-
son-Steiner S2 2R/H
Grade I: very well differentiated tumor lesions
with minimal cytologic atypia and
architectural distortion
Grade II: large tumor cells with abnormal nuclei
and eosinophilic cytoplasm
Grade III: even more cytologically variable tu-
mor cells

Grade 1V: anaplastic tumors

Q) EXRHEEy 24

@D DNA F&,; Sakamoto5-(1986)2] Hl o Z A
Astged el EojzAg 10umE AL ¥
gu|Aoleoll A wAEHoZ FEAEI 0%
olAo] HEE FHFAE Feld EFH(eppen-
dorf tube)ol] grokeh. b AAI Al xy-
lene 1 miS ol 42 5 13,000 pmoE 1087}
QARR 3 xylenett WBE FBE 2~33 W
Balgich 7 % 100%9t 70% ethanolS o] &
Qg oz 2~33 At 40°C AF A
z7)ollA 587+ %=l 18] RSBHFA(IM Tris-
HCl pH 74, 5 M EDTA) 500 1€} SDS(sodium
dodecyl sulfate) 50 15 A7}, Hol& 5] v 3|
3 A (proteinase K) 5 u1E H7tste] 37C R bz
oA 4847F WA S 2Fo] B S o S
M NaCl 50 z1¢+ P1.8-oH(phenol + tristF M) &
o 03, Tl 13,000 pmOE 1082 AT

gtz A= e ERHe] 4 TIE WHeE
P2-8-9l (phenol
- 24 : 1) 2 P3gH(chloroform :
. Doz Aelsich. Absolute ethanol 1 mlE
—70°CeN A} 3087 F & 13,000 rpm e & 30
A1 2g]8t 5 ethanol g ¥ 2|31 70% ethanol
mls Z=A)s}od alcohol®t A|AZE & 40°C
AZAZ7|NA 1087} 43 F 14l TE (Tissue
Extraction; Tris+EDTA) gH(pH 7.4) 20 plo]
LA 4°Col A BBeich. DNA F32 &%
5 AZ 4% ¥ DNA ¥} 53 7| (Hoefer Scientifis
Instrument, Model TKO 100, U.S.AYE o] &3] A
22 9t L F Gene Clean II Kit (Bio 101,
US.A)E o]£3] DNAS AAs3l 100 mg/ (19
=t EE z2Asg e, 5% DNAT 2%
agarose geloll A A 7|4 &8} ZAE gt

@ pS3 SRS exon W F3EA AMUS
i DNA 2Z; Sambrook =(1989)9] W& AL
sQon E 5019 £Fo 2 AP MR
(microcentrifuge tube)oll 10¥} Taq gpZz=ol 5,1, 7
7+2] exon® primer 5414, 2.5 mM dNTP 4 o,
Taq #4250 p/ml, Promega, U.S.A) 5yl i\
7| DNA 5418 Y3 SF52 5071 AA =
Aslgct. 5% mineral oilS A 7}sle] DNA &F
Z 7)) (thermal cycler : Perkin Elmer, US.A)E o
g3le] FUAAL QS-S 95°Coll A 1, 60°C
(exon 5, 64)) F-& 55°C (exon 7, 84h)ell A 1% o
72°Col A 187+ 353 AHE F 72°CoAA &2

. chloroform : isoamyl alcohol = 25

isoamyl alcohol =

o fe o R

_

N

Table 1. Primers of exon 5, 6, 7, 8 used for amplificationand analysis of p53 geneomic DNA

Amplifed Exon size

Primer sequence

Amplified size

region base pair (5" to 3) base pair mc

Exon 5 183 5-1: 5°TGCAG AATTC TGACTG3’ 459 60
5-2: 5TTCAA CTCTG TCTCCT3’

Exon 6 114 6-1: 5’GATCA AGCTT CCAGAY 459 60
6-2: 5’GACCC CAGTT GCAAACY

Exon 7 111 7-1: 5’GTGTT GTCTC CTAGG TTGGC3’ 188 55
7-2: 5’GTCAG AGGCA AGCAG AGGCT3’

Exon 8 135 8-1: 5TATCC TGAGT AGTGG TAATC3’ 213 55

8-2: 5’AAGTG AATCT GAGGC ATAAC3

T: Annealing temperature.
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B ¥HS-AlZ ). Primer2) A7l A GL Table 13}
2t

WS- £ 8 % chloroform© & mineral oilg AA
& %] 2% agarose geloll Z3ta 4 AUl LA E 5
#lZ A4 (loading dye)3} o)A A7]AES 3

< ethidium bromide . 2ol e}

o] agarose gelollA] Yo}z Hgje band& A
3to] TE gh3oliol] 2087+ £ 43l 327 A2
Zol TE ¢35 4L AA% + prgojg Tgog
A elslo] ethanolZ. e<=al3 0.8 u1 glycogeng 4
< 5 —70°ColA 3087+ Hkx)skick. DNA A
< A3 gL 70% ethanoli F=Alska 13,000
pmo g 377 44 Ralgk & 1087 A= sl )

® p53 RHX 7| A‘l% ZH; Sangers}
Coulson(1975)9] W1 g o] &3alich 37 A1 2
B AAGR L dgure e 2 pl+primer 2 yl
+50u FREA N 241+ 10% NP-40 2 pl+=
T 2#1):—-;“ 3R #E Ao Yok AW =
Al dg Soll 1027 FAseh. 7)o T3 A
%°l,'(0.1M DTT 1 pl+1nj labelling £33} 2 41+
¥S dATP 0.5ul) 35419} &4 3] HA(Etas
0.25 pl+3] 82l 1,75 ul) 2 pl3} Mn 22zl 141
£ EUW F o] TYY 35,4048 GATCE 4]
3 t}& MEH4 27 9.2 =) JdNTP Ay SR
25p14 Yol 49} 37 ‘CollA] 1087 & )&
7AWl HA Loy 4ﬂ1ﬁ]a A F 85CellA 3
w7t A Esle] uhe-g Faagc. gAY 2
7 WhgH 7+ 5 4142 6% polyacrylamide gel-S A
23 17 Sequenase Version 2.0 DNA sequencing kit
(Amersham Life Science, U.S.A.)oll A& s}gc}.

A7) d AAAx (sequencing apparatus):= Nu-
cleic acid sequencing system (3850 cm, BioRad,
USA)E A3kt AAGE0] Bt gel of
FEolZ KA gel A=V Z 80°CollA 6087 A
ZA7| ~70°Coll A 2U7F XAl =247 5
At 74 A7) 5 (autoradiography) ¥ ¥ Asto] o7
Adg AAsg)

e I

AT 20609 FANEAZ BA F dAE 17
AIBSBHPI A= 3e(15%)E FrinlE= 17 : 3

SOl AERFAA ps3 fAS Bl 225

Table 2. Age, sex, hlstopathologlc type, and grade of
differentiation in hepatocellular carcinomas

Case No. Age Sex Histopathologic Grade
(years) type
1 66 M T I
2 49 F T I
3 58 M C m
4 42 M C o
5 60 M T o
6 51 M T o
7 39 M T o
8 48 M C m
9 43 M P I
10 66 M C m
11 63 M T I
12 48 M P I
13 61 F C il
14 59 M C m
15 42 M T i
16 54 M T I
17 48 M T I
18 56 M T o
19 46 F T o
20 60 M T I

T: Trabecular type, C: Compact type, P: Pseudoglandular
type.

olgih. Bate) Mk A AL 39404 664]
Aolg BF AH-L 534 9chTable 2).

HelzAtE 4 F WHORFH 93 =
AT §3S {FFY(trabecular type)o] 126]]
(60%)Z 7} ghkom, X =¥ (compact type)o] 6

](30%), 9}418 (pseudoglandular type)o] 20| (10%)
o] ol o™ 7313 (scirrhous type)e T2z %]
ektl(Fig. 1, Table 2).

FFAE] H3I}Eo] 93t Edmondson-Steiner
sw EFHel BE A4 o 2 25HF(Grade IN)
o] 12¢(6%)E 7}4 Bk 15-3+(Grade D 35
w(Grade IDe] Z}7t 44]Q0%)HolP o 457
(Grade IV)2 %] %) ok9tc}(Fig. 2, Table 2).

SAGAGH BAS oa) NPT 20009 =
T 204 F 40)] 25 exon 5, 6, 7 5] 8] tal =
T4 A4b-SF DNA 97149 ARG A3
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Fig. 1. Representative histopathologic types by WHO
classification in hepatocellular carcinomas: A (case No.
1) shows trabecular type, B (case No. 10) is compact,
and C (case No. 12) is pseudoglandular type.

3 AT 7P ELGE 2008 F 601|(30%)oll A p53]
wo] $AAI HEHYes vzTdAEs A
AZE A ¢gkch(Table 2).

o] 6alloll i3k DNA A4 |71Ad 42
5a1(25%)N A ps3 HAA] Eduiolrt BAFHA
g 5o 25 exon 7H-9]9] A 14073815 3714
G7t 7<= (deletion)® ¥ cHFig. 3). Lt p53# o]
oAz 7 2ZEH 60ll F 1dl(case No. 19)+= H o
Foll A A#Yat exon 5~8ollAE pSIRAASY &
dwlol7t FEHA ekkehFig. 4).

&

K

ZATAFS ) DA FHFE T MR
gowm, 2 o) Jatg TP Fdopjost of
z2)7} AGolAE m$ E3heh® S8 vzl
By 7+l wlolelAHBV)Y FHWIErl F3L

Fig. 2. Representative grades of tumor cell differentiation
by Edmondson-Steiner’s classification in hepatocellular
carcinomas: A (case No. 2) shows grade I, B case (case
No. 7) is grade II, and C (case No. 14) is grade IIL

A EotE e wAEE FolA dAlA 244,
ARpol A Al Ese, FAERE SR
A 10d ot FE3 Sulete] @A 1078 F
3059, oiz 100+ B 76dez F3"AGY &
3] 4041014 604 74A & - AhA7)elA 2] AE
o] YA 109k} 7489, oi#} 109k P 15.6% >
2wzl glolA Ee v &30 2
o7 4] YAS FAgE AdigdE A9
2o 40404 604 Aol & olell F-3rt.

QA Eoke ZokGAAL] TA FEAA
oA uBASE DAY F glow FEFAA
SR 2} ol = retinoblastoma Rb)-FA A}, p53 FAA
1) Wilms’ tumor (WT1) 3% o] gt o] F
p53 SAA wole] HF WANEE 70% & =0
Aab carcinoid HFolAE FAE A gout,” A
ukA) ob4 EAEAE 97%7MA vebiE & 2
Zpo)7h w@eh'® ZAAELFNA p53 FAA HWol
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Table 3. Mutation of p53 gene in hepatocellular carcinomas (case No. 1-20) and control group (case No. 21-40)

Content of mutation

Case No. Mutation
Exon No. of bp Base change
1 ND
2 ND
3 ND
4 ND
5 ND
6 ND
7 ND
8 ND
9 ND
10 Detection 7 14073 AGGG—AGC
11 ND
12 ND
13 ND
14 Detection 7 14073 AGGG—AGC
15 Detection 7 14073 AGGG—AGC
16 Detection 7 14073 AGGG—AGC
17 Detection 7 14073 AGGG—AGC
18 ND
19 Detection ND
20 ND
21~40 ND

ND: Non-detection, bp: Base Pair

o) ub MEE wTollAe] 10% o]shiE Uxe)

20~30%8k £ 2 wolzelselAe 56%77)
obF cheksith 2 UAUEE Jehie o) o
TE2 BY 2ol e aflatoxine] 4] F]

2450 gl JeEtEe] gRiez A EgE
2] 30~60%0ll4 EAH 0 F codon 249 o] = |85
ERlE, 7 olots glzdog ye wixs

BHlE AT ElAE ps3 32 o)} codon
2495l A= A=A gAY =8e)4, >
A EFEAA p53 FAA Wol7l A wARE
A3 G NEE el Agez s
ot B AT Eodwio]E BHY 4 gluw
o= Adel]l 449 exonoll A= A== ekgk
o1} DNA AJ 97149 AR89 A =
HE 75 Aol 483 exon 29 exonol] )
g Aos AZAE 22 200 F 6ol A A2 o]
30%2] W1=E vebd ul, S8 UgdlAe b
LANES A4S o ZAELEAA ps3 §A
A Wel7k vlad FA dehte Ao 2t}

£ A0 ARAUG. &, B ATl AL Jeka
A7) Yol €% ps3 FAA Sedols] whanl
Eoh 2 WY ol FHE T Aol 704
E4E2] AYAAA HBVS} aflatoxin 5] 94
A oel AEske] QAo telAE M4

34 ghskort 2% aTEolol @ Az A2
2.

P53 ALY Eddel] AEUET} AT A o
vl oE olgE of sIxE Aduyz ge
o RAE Lo ARHA @2 Holz 7
AAEZY AFAE £ o] THY Fokzz)
< Hold FAAE R AEY u)go] AoiH

22 Yolug Fdue] Agol A %, 5
A, 4% AY wge) AEe] wAAE g

= WS Qo AAE =
DNA®] =7]Qlu] Sheffelds™& 2Ae =77}
T FAEES YdolAdm Busla g B
A7 g 7tz A BAMESYG Hilo
THAIL FFzH 9 AAE Eslo] Bz} A

£ F2% 29
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HM9 HM11
GATOC GATC
g : &
C C
A A
(o} C
C (o}
C C
G G
% %
A A
A A
G G
Case 10 Case 14
H8 H9 H10
GATC GATC

GATC

T T T
C (o] c
C C Cc
T T T
A A A
C C C
C C o]
C C C
Gw G- G-
A A A
G G G
G G G
c C [
c C C
A A A
A A A
G : G : G i
Case 15 Case 16 Case 17
Reported Sequence:

5-GTTGGCTCTGACTGTACCACCATCCACTACAACT-
ACATGTGTAACAGTTCCTGCATGGGCGGCATGA-
ACCGGAGGCCCATCCTCACCATCATCACACTGG-
AAGACTCCAG-3'

Read Sequence:

5-GTTGGCTCTGACTGTACCACCATCCACTACAACT-
ACATGTGTAACAGTTCCTGCATGGGCGGCATGA-
ACCGGAGCCCATCCTCACCATCATCACACTGGA-
AGACTCCAG-3'

Fig. 3. DNA sequencing of PCR-amplified p53 gene of
the case No.10, 14, 15, 16, and 17 hepatocellular
carcinomas show G deletion in human p53 exon 7.

2 77t WA e Q9 shiz A2

gzAA ps3 S o4 HEshE ¥
W 2 BA4M0E wol A4 IHCI o3 2
25 ps3 hwje] wrEe £4% DNAL wlol
212 S Aol oA oby ps3 el £
2 4% gonz™ W ps3 FARY o 4E
Sulste AL ohm E =Ho| 1AH &
o= AATA F p53 SR o) FoE P
= ugyduael g94o] "oid A% HCE

Exon 5 Exon 6
G A T C G A T C
- G3CH
cC G
AT
cC G
AT
cC G
cC G
T A
cC G
AT
T A
AT
AT
A T
cC G
cC G
T A
A5 T3
Reported Sequence: Reported Sequence:
AAGATGTTTG CGTGTGGAGTATTTGGAT
Read Sequence: Read Sequence:
AAGATGTTTG CGTGTGGAGTATTTGGAT
Exon 5 Exon 6
G A T C G A T C
e a3 3
G
Cc
C
A
G
A
G
A
G
G
G
T
C
c
T
G
T
(3}
Reported Sequence: Reported Sequence:
CATGGGCGGCATG- CATGGGCGGCATG-
AACCGGAGGCCC AACCGGAGGCCC
Read Sequence: Read Sequence:
CATGGGCGGCATG- ATGGGCGGCATGA-
AACCGGAGGCCC ACCGGAGGCCC

Fig. 4. DNA sequencing of PCR-amplified p53 gene of
the case No.19 hepatocellular carcinoma shows that the
site of mutation was not found on the examined
exons(5-8).

= UehiA e $5 genz w2 IHCH
o)) ps3 whigo] WAEA gtk A ps3
A9 olgel glckx Y 4% gloh™ PCR-
SSCP ZAg =3t Zhedsbi 200 bp o]3he] A
PCR AHEAE zhte] @r4stE Z& 5 3
£ oz wbolAT By Edweld AA7F
A4 FEXFIE F9ell gled PCR-SSCP
pAmoz Fadwleld §F& AEE F 8o
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TR 22 Ueld 7%, DNA $Zd4 $A2 =
dwle]7 GigrlBugE o] HAAWe Az B
U E Ao ® Yehdels £763 ps3
TR Wolrt 24U ALE v o] mis-
sense, 3= nonsense®] oL} intronic insertional ;)
o] == AL T A% Edwolr} glexatE
gHEolAl YA e FY4o] Wold A%
o] AFAY A Einlolrt Uolyo] X ofm| At
< HEA ghobA sl Aol ol4te] gl 7}
Aol Yeh® PCRRFLP 7 A =3t A 74
He dFoldt. wtebA ps3 §AALY wo|: HC
1} PCR-SSCP E3= PCR-RFLP 7AW Ho}= pCR
S5 4ES 24 sequencingslo] DNAL] o]4h<
HE3E DNA H47]49 AAdoe] o Zga 7
Hoz® gAztel Fzolde Holstiyl o) &
Hel Edwole] §F 9 2 WY okare 2y 3
A 5 AAT A7k = 9w o] wo] Ex}
© ol Slo] B4z AgAE gud
T2, 2ok o Fag dAgelmz B oo
A o] W A&y

P53 ARt FA3lE Eodwo]E exon 5, 6,
7, 85-91oll HE-E EAlslel 2 FFL H S
o|FE] Aol o277 chaksitt® g E et
oA ps3 §HA Eoduwolo] e HuAEwt
of g2y Adub o g A E ko] whAul © 7} )
2 g2 Aol e AA9 G gSdA 1}
Ehte A ® exon 22 exon 107} A Ax &
EAS A vepda™? o okab wak hokst
c}. 40 3l HBVEeH aflatoxino] ZHA)EQle] &g
L2l dolZgslel FFol|l A 7ha Eote)
A8l AutollA p53 §-242}2] codon 2494 G7} T
2 AASE 4oz el ojad Ante
aflatoxino] AlF3} F oA A ELS S
o G7} T2 AE 430z ofy] K77 of
ol aflatoxin ZH-2 £]Q14) wiekelztZ <13t Azt
4 7heRel ¥ A2® o 2 9JellE Crb T
E vt AY G7} CE, =& G/l AR A= B
31 dA3E Yo

T2 vellA ZHESE 27S Yoz o
4 FENA ps3 FAA Bl S A7 &
A BVl e 13¢] & 26(15%)NA ps3
W) Wol AL HAEPeon, 2 §o| 1a:

codon 27444 T7} GE(GTT—GGT), & o}& 1o
+ codon 15494 G7} TZ A4 (GGC—GTC)H
Aolth 22y B AdFoAE Zaduojr}t A2
5odlE 2 exon 7ol EAN8E 14,073 =) 719 G
7t BER ZoR ok YYTte] £ L u]mal
Hul A&Eo 2 QI3 frame shift w0l 2494 of 4]
2608717 whele] Mdo] 2l A =
oA ok ¥} TZ wlor} Vehd Row Az
ek 83522 B aE o] Wolrl A7) Ryt
P53 -8 A F2 Z sequence-specific DNA A3HE
Hloll gstmz o] Wolrt ZAIEQS HA ]
Aol gt Qs F9L FE Qe Aoz A
Zrdeh. =3 PCRoA HhEAHEo] 2&E|g ot
DNA A4 47] A9 AAH4 p53 A=) &
dulolE HY F YUY e S okuy
ps3kuiAe] B} bAdt Tz wiHS Jis
A3 Zadde 34H 3 sl Eujyl =
Zol4 e DNAS Uehe B97 ¢4Hge
Fede A & FE g B agelat
exon 5, 6, 7, 8% A|2J3t L9 A] exonoll A& 7}
Aol ¥ & Aoz Aadd.

AT o2 DAERFNA FEL Ak
% DNA FA 7] A9 ARHL AWe Ans)
& - Aol A LER J1E AT AT} )
£ o), p53 AR Fdwold] HAMITE e
okAlo} W9l BY zbed A uIEs} v po
Ueke] RaEd AR, a8 S
71498 ¥kl exon 5904 87bA] A)sWh
2 AFedlA AESA gL 1dE AP 54 =
7 G AL Jehdlo] 71&9] o8] R4

R2e) Eowo] o] G} Te| Mol n)
WA g o) B0 ool 2 et S
N

Webd E QT A 47} 43 HBY &
V4 A7 YA Gdkeen A% NEA
o sk 2 A} B U Pgoz 1
Sebe dell =2 o377k 18 & Aot F
Al Z2x A APg o 2w, B ARE AR
% 7 Al Y= S8 Jety Az
T2 US 5 A9 vlasA ps3 12 S
Holo] MANIEs} o g3 2L ofo} W4
E sdde] |rlAde wWyRga pAEYE

ud.
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% o) £ g 2 ek 48H AEE
o] QA AT, B AFoA APt 4
& 7ol oA gA e S F2 v
gl o] BEJW FHm A W=
9 e 2AzA Q72 X ASAo,
ZHAERZENA 25 9 ollFo] di AZ2A
p53 $AA Eodwole] o E B ¥ + 4
& Aoz AEHY, 3t ol 22 =Fo]
oo g dF ZHAEQGES] X8} AFel FL3¥
d%g a7l B Aoz Ttk

&

1~

&

&1 28
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