(multistep tumorigenesis)
(premalignant)
(malignant conversion)

multistage carcinogenesis 47484 4
1 .Tumor initiation
DNA initiators
2. Tumor promotion
promotors

3. Malignant conversion

promotors

4, Tumor progression

(germ line mutation)
(somatic cell mutation)



(oncogenes) (tumor suppressor genes)
(cell cycle) (proliferation)

I (tumor suppressor genes)

(recessive genes)

1, (first inactivating event)
DNA
point mutation, gene
deletions  gene rearrangements
2. (second inactivating event)
(large mutation)

51. 52

1. Non-disjunction and chromosome loss

2. Non-disjunction and reduplication

3. Mitotic recombination



4. Gene conversion
5, Chromosomal deletion

6. Point mutation

il , p53 3B
P53 20 simian virus
40 (SV 40)  adenovirus oncoprotein p53
(growth
arrest) (apoptosis) (differentiation) ,
(senescence) p53
(growth
arrest) (apoptosis) DNA
(hypoxia) p53 transcription factor
cyclin-dependent kinase inhibitor 21 véfliol
P53
p53 transcription factor
transcriptional repression  transcriptionally independent activities 053
(apoptosis)
P53 deoxyribonucleic acid (DNA) 16-20 kb
17 17p131 (1) Wexons ( 2) ps3
P53 nuclear phosphoprotein 393
b3 kd  ps3 wild-type p53 (wt-p53)
p53 (half life 5-20 ) p53
(half life 4-20 ) P53 domain 5 domain
( 3)%domain V exon 5 8
P53 mutation

mutation exon 5 8
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a3 codon 120 290 codon 175, 248,
249,273, 282 ( 4 hot spot %%

P53 (viral
oncoprotein) SV 40 large T antigen, adenovirus E1B protein, papillomavirus EG
protein, HbxAg  hepatitis virus (HBV), EBNA-5 ~ BZLF 1 Epstein Barr virus

(EBV) ! E6
protein, dr 2
(soft tissue sarcoma) 053
P53 cytoplasm nucleus
P53 y
po3 ( 2)
P53

GL (GL checkpoint)

(V light), , 53
B Gl

programmed cell death
apoptosis (6 p53
P53 P53

$or8D



Biochemical functions

Biologic functions

53

P53
2l WAFL/CIP

Biochemical ~ biology p53

Binds DNA in a sequence-specific manner
Activate transcription from promoters with p53 DNA-
binding sites

Represses transcription from a variety of promoters
without p53 DNA-binding sites

Stimulates annealing of single-stranded DNA
Inhibits helicase activity

Inhibits DNA replication

Induces GL growth arrest

Inhibits tumor-cell growth

Preserves genetic stability

Gl

Gl
021 (2 ki)

cyclin-dependent kinase complex (cdk inhibitor)

cyclin-dependent kinase
phosphorylation PRb
E2F-pRb

P53
GADD 45
o

PRb (Retinoblastoma gene product)
phosphorylation E2F

Gl G1-§

p53
GADD 45 (Growth Arrest and DNA Damage 45)
(proliferation)
P53 mdm2 dm2
P53 P53

11



2
feedback control)
Gl 2
P53 (apoptosis)
P53
phosphorylation
serine/threonine cyclin dependent kinase
G2 M cdc 2
! @ cdc 2
Teell cytotoxic peptide fragmentin-2 61
bel-2 P53

@

12

p53 (negative

P53

cyclin B-cdc 2, cdc 2
G2IM

P53 BAX
BAX  hcl-2 BAX



11
11

2
211

22

23.1
24.1

25.1

1 P53 17
Hesketh R. The Oncogene Handbook. 1994)

Exon 1 234 56789 10 11
8 kb (intron 1)
— A ——
L e |
83 216 184 110 74 107 44.3 bp
22 113 137 79
2 p53 11 exon

Hesketh R. The Oncogene Handhook. 1994)




Acidic Baslc
Transcriptional Sequence-specific Non-épacitic
activation DNA binding DNA birding
MDM 2 binding SV40 Large T binding

!

1] Lmlvl-

2000 @[@

|CDK sIteI ICK s"°|
:‘;s}(:)::e;PK IOIlgomerlsa(lonl
3 pd3 domain 5 domain

( Lane DP: Bri Med Bull 1994; 50(3): 582-99)

273
248

249 | 282

1 120 290 393

175
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A (®

DNA damage

P53 level series
G1 arrest

o—»O

DNA damage

=

No p53
No G1 arrest

(@

Rep ir before division

apo ptosus

C. _, Division with dame

L

(mutation,
aneuploidy)

0 Mitotic failure
and cell death

Gl

P53 A)

p53 B)

DNA 053

DNA 0

053 DNA

aneuploidy mitotic failure

Lane DP: Nature 1992: 358: 15-6)




lonizing Radiation, uv -irradiation,

Cytotoxic drugs, Mutagens, Carcinogens

Feedback loop J v  WAF/DIP1

A\p2
mdm2 GADD45

Cyclin / cdk comples

Transcription of
genes essential for G1>s

6 DNA damage
( X : Genes Dev 1993; 7(7A): 1126-32)

16

p53
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\Y p53
..1989 Eliyahu D p53
. .1990 Baker p53
P53 6
. .1993 Culotta E p53
. 1993 6
..1994  Greenblatt 84
immunohistochemistry DNA  sequencing (sensitivity)
mutation immunohistochemistry 75 (positive
predictive value) 63
. .1995 Raedle J anti-p53
alpha-fetoprotein. 24
..1995 Mukhopadhyay wild-type p53

down-regulated endogenous vascular endothelial growth factor

(VEGF) mutant type p53 b
. 1996 Arora AS
p53 6/
..19% Okuda T HCC

p53 well deffentiated.

hypoxia

poorly differentiated
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..1997 Qin G p53
immunohistochemistry HCC 43.3
5 5-10 10
P53 25,368 714 B

. .1997 Fontanini G
(angiogenesis) 53 (wild type)
VEGF 7

hepatic
hepatic
embolization embolization

chemoembolization lipiodal (  aily
contrast medium HCC)

TOCE

historical comparative
N
(randomized control) 4
2 , 5-fluoouracil 1 Tamoxifen 1

DBAH
(partial response) 55

(ascites) encephalopathy



38
Encephalopathy
AST  ALT

3

Birilubin 0.9 mg/dl

55
5/
49

— W =, B~ -

Rl

32

19
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53

20

p53
p53
p53 point mutation
p53
(PCR-SSCP)
(DNA Sequencing) ®
|
P53
2.1 immunohistochemistry (IHC) T
liver biopsy
|
reproducibility
2.2 anti-p53 antibody p53
antibody antibody
P53
, p33
anti-p53 antibody antibody
53 hsp70 1L
23 pBE3 P53 antigen
Enzyme Linked
Immunosorbent Assay (ELISA) pe3
, 1 B3
B3
P53 B3 pe3
Vojtesek 3
53 immunohistochemistry

053 ELISA tumor cytosol a 2



toomil i)y}

L T 21
p53
p53

p53 “Sandwich ELISA"
biotin-labeled capture antibody  streptavidin-coated microtiter plate
53 incubate
53 biotin labeled capture antibody plate
Substrate  tetramethylbenzidine (TMB) peroxidase T™MB
photometry p53

' ELISA
2. (specificity) (sensitivity)

3. (accuracy) (precision) 1
(reliability)
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