Activator protein 1

Activator protein 1 AP-1 SV40 early promoter
SV40 early promoter

TPA
Herschmanet al., 1991
AP-1 AP-1 AP-1
5-TGAGTCA-3 TPA

TPA reponsvedement TRE ~ Angd et al., 1987

AP-1 Jun  Fos dimer Jun family c-Jun
JunB  JunD Fos family c-Fos FosB Fral Fra2 FosB2 ATF2
Angel and Karin, 1991 AP-1 “ leucine zipper”

DNA C heptad repeat leucine
dimer Landschulz et al., 1988 Harbury et al., 1993 N a
-helix DNA Vinsonet al., 1989 O'Nell etal., 1990 Shuman et al.,
1990 AP-1 complex Jun-Jun homodimer Jun-Fos
heterodimer Fos homodimer DNA Angel and
Karin, 1991 heterodimer AP-1 DNA homodimer

30 Hdazonetis et al., 1988

invitro in vivo AP-1 tumor promotion
tumor progression Bernstein and Colburn, 1989 Dong et al., 1994

Lietal.,, 1998 Domannetal., 1994 Lambetal., 1997
AP-1 Dong et al., 1997b
AP-1

2-1



deoxyribonucleic acid, DNA
S synthetic phase DNA
M mitotic phase 2-2
DNA
G2

2-2

cyclindependent kinases cyclin-dependent kinase inhibitors  checkpoints

2-2 G1-S checkpoint
S DNA G2-M checkpoint
M DNA
checkpoints Sheer et al., 1996
DNA G2-M arrest
mutations trand ocations loss
Kaufmannet al., 1995 checkpoint
Hartwell et al., 1994
chemoembolization alcohol ablation cryoablation



40% Bismuth et al.,1995
Befder et al., 2002

transarterial  chemoembolization TACE

chemotherapy Befdler et al., 2002
Daunorubicin 2-3 Sreptomyces peucetius
Anthracycline
2-1 Singal and lliskovic, 1998;

Gewirtzet al., 1999; Singd et al., 2000

Topoisomerase |l Gewirtz et
al., 1999 DNA DNA
?  helicase Gewirtz et al., 1999
G2-M G2-M arrest 2-4
myelosuppression

Lefrak et al., 1973; Singal et al., 1987
Bujaet al., 1973; Singal and Iliskovic, 1998

— oxidative stress free radical

Gewirtzet al., 1999; Singal et al., 2000



flavonoids

Diplock et al., 1998
Gabor et al., 1979, 1986 Havsteenet al., 1984 Cody et

al., 1988 Middleton and Kandaswami, 1993 Carroll et al., 1998

flavan 15 C6-C3-Cé
A B C 2-5 C Cc4 — pyran
carbonyl — pyrone A B C
C2-C3 flavanoid  flavonoid hydroxyl group

dkylation  glycosylation

Van Acker 1997

—7-monohydroxyethylrutoside

Ichinose et al., 1995

Sadzukaet al., 1995

—12-0-tetradecanoyl-
phorbol-13-acetate TPA AP-1
AP-1 AP-1 TPA
AP-1 , 2000
AP-1

4000 Harborne et al., 1988
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flavonols  flavones flavanols flavanones
isoflavones 24 Flavonols— guercetin
rutin hyperin kaempferol morin galangin silibin  3-hydroxylflavone Flavones
— baicalein baicalin chrysin Iuteolin apigenin flavone Flavanones
— hesperetin  hesperidin  etriocitrin  naringenin ~ naringin  Flavanols—
catechin  epicatechin Isoflavones— B
C2 C3 gentisin  puerarin
formononetin 2-2
Chang liver
HepG2
24 flow cytometer

G2-M arrest

1



xcess ethanol

Oxidative stress

Hepatitis virus( HBV, HCV)

Hepatocyte
I Immune Response
Initiation
Promotion
Progression
Chronic
Hepatoma cell

* inflammation

Hepatocellular carcinoma

2-1 Activator protein1 AP-1



METAPHASE CHECKPOINT
(exit M)

Are all chromosomes attached to the

G2 CHECKPOINT (enter M)
Is al DNA replicated?

Is environment favorable?

spindle?

N

GO
G1CHECKPOINT
(enter §)
Isenvironment favorable?
2-2 cell cycle Molecular Biology of the Cell, p.992,
4™ ed.
Gl S G2, M DNA S phase M
phase mitosis nuclear division cytokinesis cytoplasmic

divison Sphase M phase Glphase G2 phase
checkpoints cyclin-dependent

kinases  cydin-dependent kinase inhibitors
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2-3 daunorubicin
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5-fluorouracil
Daunorubicin
Epirubicin
Etoposide
Cisplatin
Mitoxantrone
o Interferon
Tamoxifen
Capecitabine
Thalidomide
Octreotide

2-1 Befeler et al., 2002
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CHECKPOINTS

CORE

Unfavorable D DNAFE LY ﬁf« Chromosome

k. I!l‘ - o I!|-
extracellular ';W % Excess ..{lf nﬁe,PI wat@' s}

environment == RS mitogenic ':" :JD..NA-. ': -:. dirmeq unattached to
Frac s T vl ks S spindle
l stimulation
p53 »
G1-Cdk | He e ——» —
Gl/S-Cdk__{ oK S(-:i( > Cdc25 I M-Cdk —p APC
v T
Gl/S-cyclin synthesis
| fthesi DNA rereplication
S-cyclin Sy S v v v
Gl S G2 M Gl
2-4 Molecular Biology of the
Cell, p.1009, 4™ ed.
DNA
mitosis M phase G2-M G2-M

arrest

checkpoints Cdk: cyclin-dependent kinase, Hctl: maintains APC activity
after anaphase and throughout G1; inhibited by Cdk activity, CKI: Cdk
inhibitor protein, Cdc: cell-divison cycle, APC: anaphase-promoting

complex.
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2-5

flavan 15
Ce-C3-Ce A B C C C4
— pyran carbonyl — pyrone A B
C C2-C3 flavanoid
flavonoid hydroxyl group

dkylaion  glycosylation



2-2 24
Havonoids Substituents Position
3 5 6 7 8 2 3 4
Flavonols
Quercetin OH OH H OH H H OH OH 1
Rutin OSugar OH H OH H H OH OH 2
Hyperin OSugar OH H OH H H OH OH 3
Kaempferol OH OH H OH H H H OH 4
Morin OH OH H OH H OH H OH 5
Gdangin OH OH H OH H H H H 6
Slibinin OH OH H OH H H H Benzo 7
dioxin
3-Hydroxyflavone OH H H H H H H H 8
Flavones
Bacden H OH OH OH H H H H 9
Bacdin H OH OH OSugar H H H H 10
Chrysn H OH H OH H H H H 11
Luteolin H OH H OH H H OH OH 12
Apigenin H OH H OH H H H OH 13
Hlavone H H H H H H H H 14
Flavanones
Hesperetin H OH H OH H H OH OMe 15
Hesperidin H OH H OSugar H H OH OMe 16
(Neohesperidin)
Eriocitrin H OH H OH H H OH OH 17
Naringenin H OH H OH H H H OH 18
Naringin H OH H OSugar H H H OH 19
Flavanols
(+)-Catechin B-OH OH H OH H H OH OH 20
(-)-Epicatechin a-OH OH H OH H H OH OH 21
| soflavones
Gentisn H OH H OH H H H OH 22
Puerarin H H H OH Suga H H OH 23
Formononetin H H H OH H H H OMe 24

18



