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17a-Estradiol, Flavone Apigenin Propidium lodide (Pl)  Ethidium
bromide Sodium azide Trypan blue TritionrX 100 Minera oil

TEMED Sigmacoat Ammonium persulfate Tris-base Ethylenediamine
tetraaceticacid (EDTA) (Sigma Chemical Co)

Dimethyl Sulfoxide(DMSO) BSA Ethanol Urea Acetonitrile Ethyl
acetate KH,PO, KC|I Methanol NaCl NaHPO, (Merck Co)
2-Aminofluorene (2-AF) 2-acetylaminoflurorene (2-AAF) (K and k Lab)
Agarose Acryl/Bis(19:1) TBE (Amresco)
RNase A (CLONTECH)
RNeasy Mini KIT (Qiagen)

G-NOME DNA KIT (Biol01, Inc)

Complete Freund's adjuvant and Incomplete Freund’s adjuvant PCR KIT

(Gibco Laboratories)
Redivuela®**S/dATP AG1000 37MBq 1mCi (Amersham Pharmacia
Biotech)

10.Anti-cyclin A B1 E D1 D2 DS3; anti-CDK1 CDK2 CDKG6;

FITC-conjugated goat anti-mouse IgG antibody (MDBio Inc.)
11. Trypsin (Gibco Laboratories)
12. PD 98059 SB 203580 (Promega)

1.

RPMI 1640 Fetal bovine serum Penicilline /Streptomycine L-glutamine
(Gibco L aboratories)

1X PBS

8gNaCl 02gKCl 29gNaHPO,-12H,0 0.2gKH,PO4 D.D.
Water 1000 ml

Medium

RPMI 1640440 ml  FBS50ml 10000 unit penicillin/ streptomycine 5
ml  L-glutamine5ml
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3. Cdll cycle stain reagent

IX PBS550u 5% Triton-X 100200l 20 uM PI 200 Il RNaseA
50 ul

. TE buffer

10 mM TrispH7.5 1mM EDTA pH7.5

. HPLC solvent

17a-estradiol 20 mM KH2PO4 100 % Acetonitrile (60 40)
Apigenin flavone 20 mM KH2PO4 100 % Acetonitrile45 55)

1. High performance liquid chromatography (HPLC) (Beckman)

2. Flow cytometry (Becton Dickinson)
3. Gene Amp PCR 2400 (Perkin Elmer)
4. RP 18 column (Bischoff)
5. Cell cultureincubator (Revco 3000 TVBA)

6. Water bath (TKS Zeta ZC-4000)
7. (Hettich EBA 12R)
8. (Labconco)

9. (Nikon Ellipse TE300)
10.

11.DNA (Mupid-2)

12.BioMax Flim (Kodak)

13. DNA (Gibco/BRL)

()

SC-M1 Human stomach adenocarcinomacell line

10



apigenin  17a-estradiol

flavone (SC-M1)
DNA cyclins  cyclin-dependent kinases
(CDKYy) differential display RT-PCR (DD RT-PCR)

? (N-acetyltransferase NAT)
SC-M1  2-AF 2-AAF
NAT mRNA 100% DM SO
0.006 006 06 2 6 10 15 30 60mMmM

apigenin 17a-estradiol flavone (SC-M1)
() apigenin  17a-estradiol flavone SC-M1
5x10° 12 well well well 2
ml 37 5% CO, over night 20m

(apigenin DMSO 0.006 0.06 06 2 6 10 15 mM
17a-estradiol DMSO 06 3 6 9 15mM flavone DMSO 0.06 0.6

2 6 10 15 30mM) 6 12 18 24 36 48
4 ng/m PI solution 500 m (Flow cytometor)
() apigenin  17a-estradiol flavone (SC-M1)
5x10°
12 well well well 2ml
37 5% CO, over night 20m (apigenin

0.006 006 06 2 6 10 15mM 17a-estradiol DMSO 06 3 6
9 15mM flavone DMSO 0.06 06 2 6 10 15 30mM)
6 12 18 24 36 48
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() apigenin  17a-estradiol flavone (SC-M1)
DNA

5-6x10° 6 well well RPMI 1640
3ml 37 5% CO, over night 30
(apigenin  DMSO 06 6 10 15 30mM 17a-estradiol
DMSO 06 3 6 10 15mM flavone DMSO 0.6 6 10 15 30mM)

24 48 DNA
KIT(GNOME BIO101 Inc.) DNA 15 mi
PBS 1.85 ml Cell Suspension Solution
50 m RNase Mix. 100
m Cell Lysis/ Denaturing Solution 55 15
25 n Protease Mix. 55 90
500 m Salt-Out Mixture 1.5ml
4 10 12000 rpm 10 15ml
2 ml TE buffer 8 ml 100 %
1500 rpm 15
TE bufer
DNA DNA 6 1 DNA Loading dye
100 mV, 1.5 % (Agarose) Eithidium bromide
uv
() apigenin estradiol flavone (SC-M1)
(Cell cycle)
5x10° 6 well well well 2
mi 37 5% CO, over night 20m

(apigenin DMSO 0.006 0.06 06 6 15 30 60mM
17a-estradiol DMSO 0006 006 06 6 15 30 60 mM flavone

DMSO 0.06 06 2 6 10mM 15 30 mM) 6 12 18
24 36 48 3ml PBS
PBS 70% -20
PBS 500 m cell cyclestain
reagent 30 (Flow cyctometor)

GO/Gl1 S G2/IM DNA



() apigenin  17a-estradiol flavone (SC-M1)

(Cyclin)
1x10° 6 well well well 2
mi 37 5% CO, over night 20m

(apigenin DMSO 0.006 006 06 6 15 30 60mM
17a-estradiol DMSO 0.006 006 06 6 15 30 60 mM flavone
DMSO 0.06 06 2 6 10mM 15 30mM) 24

100 m PBS 96 well
1500 rpm 4 4 100 m 1%
formaldehyde 5 100 m 99% methanol
30 formaldehyde  methanol 0.1% BSA
PBS 1500 rpm 5 2 100 m  0.1% Triton X-100
0.1% Sodium citrate  PBS 45 0.1% BSA
PBS 1500 rpm 5 2 50 m anti-cyclin  anti-CDK
25 0.1%BSA PBS 2
50 m (FITC-conjugated goat anti-mouse 1gG antibody)
30 0.1% BSA PBS 1500 rpm 5
2 100m 0.1% BSA PBS (Flow
Cytometor) cyclins  CDKs 0.1%
FBS 0.1% Sodium azide PBS

() apigenin  17a-estradiol flavone (SC-M1)
(Cyclin)

RT-PCR apigenin 17a-estradiol  flavone

(1) (Reverse Transcriptase)
5x10° 6 well well
3mi 37 5% CO2 over night
30 ni (apigenin DMSO 0.06 06 6 15 30 mM
17a-estradiol DMSO 06 3 6 10 15mM flavone DMSO 0.6
6 10 15 30 mM) 24 RNA kit
RNA 260 nm (OD )( OD =1 RNA=
40 ng/ ) 1500 ng RNA 200 m PCR
RNA free water 115 m 1 m oligo(dT)(0.5
ng/m) 70 10 2 spin

13



down 7.5 m reaction solution (2 mt 100 MM DTT 1 ni 10 mM

dNTP 0.5m Reverse transcriptase 4 mb 5X buffer) spin
down 37 1 75 ng/ m cDNA 40
m cDNA 25y m 4

(2) (Polymerase Chain Reaction)

2 m cDNA (50 ng cDNA) 23 m PCR reaction solution (18.05 n
d.dwater 2.5nm 10X buffer 0.75m 50 mM MgCl, 0.5 m 10 mM dNTP
0.5 m forward primer 0.5 m reward prmer 0.2 ml Tag DNA polymerase)

spin down (PCR) 95 5
35 95 1 55 1 72 1
72 10 4 5 nm DNA
loading dye spin down 10 M sample  1.5% agarose gel
Ethidium bromide 10 uv

Table 1. The PCR primers were used in this study.

Primers Sequence5’-3 Size References
(bp)

Act-bl 5-GCTCGTCGTCGACAACGGCTC-3 21 72

Act-b2 5-CAAACATGATCTGGGTCATCTTCTC-3 25 72

CycinD1 5-GAGACCATCCCCCTGACGGC-3 18
5-TCTTCCTCCTCCTCGGCGGC-3 19

CycinD3 5-CTGGCCATGAACTACCTGGA-3 20
5-CCAGGAAATCATGTGCAATC-3 20

CycinBl 5-AAGGCGAAGATCAACATGGC-3 20 73
5-AGTCACCAATTTCTGGAGGG-3 20

CyclinE 5-GTTGCACCAGTTTGCGTATGTG-3 22
5-GGCCCTCCACAGCTTCAAGC-3 20

CDK2 5-GCTTTCTGCCATTCTCATCG-3 20
5-GTCCCCAGAGTCCGAAAGAT-3 20

pl6 5-AGCATGGAGCCTTCGGCTGACT-3 22 74
5-CTGTAGGACCTTCGGTGACTGAT-3 23

p21 5-AGTGGACAGCGAGCAGCTGA-3 20 74
5-TAGAAATCTGTCATGCTGGTCTG-3 23

p27 5-AAACGTGCGAGTGTCTAACGGGA-3 23 74
5-CGCTTCCTTATTCCTGCGCATTG-3 23

p53 5-CAGCCAAGTCTGTGACTTGCACGTAC- 3 26 75

5'-CTATGTCGAAAAGTGTTTCTGTCATC-3 26

14



apigenin 17a-estradiol  flavone (SC-M1)

DD RT-PCR apigenin 17a-estradiol flavone
24

(Signal transduction pathway)

(1) (Reverse Transcriptase)
5x10° 6 well well
3ml 37 5% CO, over night 30

(apigenin DMSO 0.6 mM 6 mM 17a-estradiol DMSO 0.6 mM
6mM flavone DMSO 0.6 mM 6 mM) 24

RNA kit RNA 260 nm (OD ) oD
=1 RNA=40ng/ m) RNA 0.1ng/ m RNA (T A
T,,C T,,G)(Table 2. 3n 14.85 M RNA free
water 3m 2nM H-T11A 3m 2nM H-T11C
3m 2nM H-T11G spin down 70 10
1 spin down
9.15 nt reaction solution (6 m 5X buffer (M-MLV RT 5X buffer) 2.4 m 250
nM dNTP  0.75m MMLV RT) spin down 37 1
75 5 4

Table2. The primersof HT11A H-T11C and H-T11G

1. H-T11A 5-AAGCTTTTTTTTTTTA-3

2. H-T11C S-AAGCTTTTTTTTTTTC-3

3. H-T1iG 5-AAGCTTTTTTTTTTTG-3
(2) (Polymerase Chain Reaction)

PCR reaction solution (d.d. H,O5 m 1 m 10X buffer 0.8 m 25 nv
dNTP 1 m 2nM H-AP primer (Table3.) 1m H-T;;AH-T;;C H-T;;G) 0.1

m [a®*S|dATP 0.1 m Tag DNA polymerase) 9 1m
RT cDNA 10 1 (Mineral
oil) spin down PCR 40 cycles 94
30sec 40 2 min 72 30sec 72 5
4 PCR 2 m Stop solution (98% deionized

formamide  10mM EDTA (pH 8.0) 0.025% Xylene cyanol  0.025%



Bromophenol blue) spin down 0
Table3. The DD RT-PCR primers were used in this study.

Number of  Primers sequence

primers
1. H-AP9 5-AAGCTTCATTCCG-3
2. H-AP10 5-AAGCTTCCACGTA-3
3. H-AP11 5-AAGCTTCGGGTAA-3
4. H-AP12 5-AAGCTTGAGTGCT-3
5. H-AP13 5-AAGCTTCGGCATA-3
6. H-AP14 5-AAGCTTGGAGCTT-3
7. H-AP15 5-AAGCTTACGCAAC-3
8. H-AP16 5-AAGCTTTAGAGCG 3
0. H-AP73 5-AAGCTTAGTTATC-3
10. H-AP74 5-AAGCTTCAAGTTT-3
11. H-AP75 5-AAGCTTTTATTCG-3
12. H-AP76 5-AAGCTTGTTATAG3
13. H-AP77 5-AAGCTTTGAATTC-3
14. H-AP78 5-AAGCTTAAATCGA-3
15. H-AP79 5-AAGCTTGTCTAAA-3
16. H-AP80 5-AAGCTTCTATTTC-3

(3) 6% Acrylamide/ urea

() 6% Acrylamide/ urea solution
40% Acrylamide solution (Tris Bis 19 1) 60 ml 168 g urea
80 ml 5X TBE buffer 400 mi

(0.45- mpore size)

(I

80 ml Acrylamide/ urea solution 0.8 ml 10% Ammonium persulfate
20 m TERMD
( Figureb. ) Cone

Band

16



Figure5.

(4)
Acrylamid/ urea Gel

Acrylamide/ urea Gel 0.5X TBE
buffer 1X TBE buffer buffer Cone
buffer 1100 voltage 30
comb (  Figureb. (C)) 3 m sampleloading
1900 voltage 5 10
55 dye 3
Paper
X -80
-80 3-5
X

(5) Reamplification of cDNA probes

X band Acrylamide/ urea
Ge X X band
band 1 mm cDNA probe
cDNA probes 200 m PCR tube 100 m
10 95 15 12000 rpm 2
Sat-out solution (450 m 100% iced ethanol 10 mt 3M Sodium
acetate 5m 10 mM Glycogen) -80 30
12000 rpm 10 DNA pellet
200 m 70% iced ethanol 12000 rpm 2

10m

17



2.5m cDNA 47.5 mk PCR reaction solution(28 m d.d. water 5mni
10X Ex buffer 4 m 250 nM dNTP 5 m H-T11A (or H-T11Cor H-T11G) 5

m H-AP primer 0.5 m Ex Tag DNA polymerase) spin down
(PCR) 40 94 30 50
1 72 30 72 10
4

5 m Reamplificated cDNA 1 m DNA loading dye spin
down 1.5% agarose gel  ethidium bromide uv

30 m Reamplificated cDNA 1.5 ml
Template 1-2 m 20 nM primer

DNA
(6) NCBI DNA

DNA
(7) RT-PCR 17a-estradiol 24 oncostatin M
receptor  ATP synthase 6 mMRNA 17a-estradiol
DD RT-PCR

Cycling CDKs Primer Table4.

Table4. The PCR primersof b-actin  OSMR and ATP synthase

Primers Sequence 5’-3 Size Re
(bp)  f.
Act-bl 5-GCTCGTCGTCGACAACGGCTC-3 21 72
Act-b2 5-CAAACATGATCTGGGTCATCTTCTC-3 25
F2-ATP 5-CCATACACAACACTAAAGGACGAACC-3 26
synthase 6
R2-ATP 5-TGGCCTGCAGTAATGTTAGCG-3 21
synthase 6
F3-OSMR 5 -TAAAGTTTCCACCAATTCTACGCG-3 24
R3-OSMR 5-CACAGTCTGTGAAACAAAGACACGTT-3 26
(8) DD RT-PCR 17a-estradiol
Oncostatin M receptor MAPK pathway
MAPK pretreatment 3

1. Control (DMSO) 2.60nM 17a-estradiol 3. 100nM 17a-estradiol 4. 10 nM

18



SB203580 5. 10 mM SB203580+60 nM 17a-estradiol 6. 10 nM SB203580+100
nM 17a-estradiol 7. 20 M PD98059 8. 20 nM PD98059+60 nM

17a-estradiol 9. 20 M PD98059+100 nM 17a-estradiol 24

4 g /m Pl solution 500 ni (Flow
cytometor)
(9) MAPK inhibitors pretreatment 3 60 nM 17a-
estradiol 17a-estradiol

17a- estradiol MAPK
apigenin 17a-estradiol  flavone

(SC-M1) DNA 1. Control (DMSO) 2. 60

mM 17a-estradiol 3. 10 nM SB203580 4. 10 nM SB203580+60 mM
17a-estradiol 5. 20 nM PD98059 6. 20 nM PD98059+60 nM 17a-estradiol

apigenin estradiol  flavone
(N-acetyltransferase, NAT)

(1) apigenin estradiol flavone 2-AF
2-AAF
5x10° 24 well well 1 ml
well 10 m 6.75 mM 2-AF 10 m

(apigenin DMSO 0.006 0.06 06 6 15 30 60mM
17a-estradiol DMSO 0.006 0.06 06 6 15 30 60mM flavone DMSO

0.006 0.06 06 6 15 30 60mM) 37 5% CO,
6 12 18 24 36 48
2 ml (Ethyl acetate Methanol 95 5)
50 m Methanol 20m
(High performance liquid chromatography HPLC) 2-AF
2-AF  2-AAF 2-AF
2-AAF

(2) apigenin 17a-estradiol  flavone

(NAT)
RT-PCR apigenin 17a-estradiol  flavone

Cycling CDKs
Primer Table4.

19



Table 4. The PCR primers of b-actinand NAT1

Primers Sequence 5’-3 Size Re
(bp) 1.

Act-bl 5-GCTCGTCGTCGACAACGGCTC-3 21 72
Act-b2 5-CAAACATGATCTGGGTCATCTTCTC-3 25
B-MDIEA- 5-CACCCGGATCCCGGGATCATGGACATTGAAGC-3 31 75
NAT1
VPKHGD- 5-GGT CCT CGAGTCAATCACCATGTTTGGGCAC-3 31
X-NAT1




(SC-M1)

() apigenin (SC-M1)
(1) apigenin (SC-M1)
apigenin 6
150 nM apigenin 83% 12
apigenin
Figure 6.
(2) apigenin (SC-M1)
Figure7. Figurel2. apigenin (60 100 150 nM)
SC-M1
24 36 48
apigenin (100 150 nM) SC-M1
3) apigenin (SC-M1) DNA
apigenin
apigenin DNA
Figure 13. apigenin 24 48
24 6 N DNA 48 DNA
Ladders apigenin  SC-M1 (apoptosis) 24
apigenin24 48
SC-M1 DNA
(4) apigenin (SC-M1)
Figure 14. apigenin (60 150 300 600 nM)
SC-M1 G2/M G2/M
apigenin 36 48 SC-M1
G2/M GO/G1 G2/ M

18 24 18 24
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apigenin G0/G1 SC-M1

S G2M 36 48
G2/ M
(5) apigenin (SC-M1) (Cyclins)
36 48 apigenin SC-M1
G2/M 24 apigenin SC-M1
S G2M Flow cytometry SC-M1
Cyclins CDKs Figure 15. 24 apigenin G2/M
Cyclin Bl CDK1 60 niM apigenin
S G2/M cyclin E
CDK2 apigenin
24 apigenin SC-M1 pS3
82.11+2.08 0.06 M 82.88+1.40 0.6nM 81.18+3.17
6nmMM 80.03£3.92 60nM 66.77+2.75 150nM 61.02+2.75 300nM 47.00
+1.96 600nM 30.45+1.50 Figure 16.
(6) apigenin (SC-M1) (Cyclins)
24 SC-M1 G2/M cyclin B1
MRNA (Figure 17.) G0/G1
cyclin D1 mRNA GO/G1 (Figure18.)
CDK2 mRNA (Figure 19.) cyclin-dependent
Kinase inhibitor p21 (Figure 20.) p53 (Figure 21.) p53 MRNA
apigenin p21 mRNA
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Figure 6. Percentage of viable SC-M1 cells after cotreatment with different doses of
apigenein for 6, 12, 24, 36 and 48 hrs incubation. After the treatment of various
concentrations of apigenin, cells were harvested Pl stain solution and assayed for %
viable cells by FACS analysis. Data were analyzed by one-way ANOVA. Vadue=
meanz SD, n=3 *P<0.05, **P<0.005, *** P<0.001
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Figure 7. The morphology of human stomach cancer (SC-M1) cells after exposure to the
different doses of apigenin for 6 hr then were examined and photographed by phase
microscope (200x). A Control, B 0.06 ™M, C 06nM,D 6nM, E 20nM, F
60mMM,G 100nmM,H 150 nmM.
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Figure 8 The morphology of human stomach cancer (SC-M1) cells after exposure to thr
different doses of apigenin for 12 hr then were examined and photographed by phase
microscope (200x). A Control, B 0.06 ™M, C 06nM,D 6nM, E 20nM, F
60mMM,G 100nmM,H 150 nmM.



Figure 9 The morphology of human stomach cancer (SC-M1) cells after exposure to the
different doses of apigenin for 18 hr then were examined and photographed by phase
microscope (200x). A Control, B 0.06 ™M, C 06nM,D 6nM, E 20nM, F
60mMM,G 100nmM,H 150 nmM.
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Figure 10. The morphology of human stomach cancer (SC-M1) cells after exposure to the
different doses of apigenin for 24 hr then were examined and photographed by phase
microscope (200x). A Control, B 0.06 ™M, C 06nM,D 6nM, E 20nM, F
60mMM,G 100nmM,H 150 nmM.
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Figure 11. The morphology of human stomach cancer (SC-M1) cells after exposure to the
different doses of apigenin for 36 hr then were examined and photographed by phase
microscope (200x). A Control, B 0.06 ™M, C 06nM,D 6nM, E 20nM, F
60mMM,G 100nmM,H 150 nmM.



Figure 12. The morphology of human stomach cancer (SC-M1) cells after exposure to the
different doses of apigenin for 48 hr then were examined and photographed by phase
microscope (200x). A Control, B 0.06 ™M, C 06nM,D 6nM, E 20nM, F
60mMM,G 100nmM,H 150 nmM.



Figure 13. An agarose electrophresis of DNA from human stomach cancer (SC-M1) cells
after exposure to various concentrations of apigenin for 24 (A) and 48 hr (B). M
DNA Maker Lanel DMSO Lane2 06nM Lane3 6mM Laned 60nM
Lane5 150mM Lane6 300 nM.
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Figure 14. The cell cycledistribution of SC-M1 cells growing in the percentage of different
doses of apigenin for (A) 6hr, (B) 12 hr, (C) 18 hr, (D) 24 hr, (E) 36 hr and (F) 48 hr
incubated. After the treatments of cells were harvested and analyzed by FACS for
cell cycle. Values= meanst SD n=3
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Figure 15. The data analysis for intracellular cyclins distribution of human stomach cancer

(SC-M1) cells repressing in the presence of different doses of apigenin for 24 hr.

The cell cyclins were analyzed by FACS. Data were analyzed by one-way ANOVA.

Vaue= meant SD, n

3 *P<0.05, **P<0.005, ***P<0.001
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Figure 16. The data analysis for intracellular p53 distribution of human stomach cancer

(SC-M1) cells repressing in the presence of different doses of apigenin for 24 hr.

The p53 were analyzed by FACS. Data were analyzed by one-way ANOVA.

Vaue= meant SD, n

3 *P<0.05, **P<0.005, ***P<0.001
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Figure 17. RT-PCR analysis of cyclin Bland beta-actin in human stomach cancer (SC-M1)
cells for treatment with different doses of apigenin. (A) Gel electrophoresis. Lane 1
DMSO Lane2 06nM Lane3 6nM Lane4 60nM Lane5 150nmM Lane
6 300 M. (B) The statistic figure of cyclin B1 mRNA levels. Values are meant
SDn=2
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Figure 18. RT-PCR analysis of cyclin D1and beta-actin in human stomach cancer (SC-M1)
cells for treatment with different doses of apigenin. (A) Gel electrophoresis. Lane
1 DMSO Lane2 06nmM Lane3 6nM Lane4 60nM Lane5 150 niM
Lane 6 300 nM. (B) The satistic figure of cyclin D1 mRNA levels. Values are
meant SD n= 2
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Figure 19. RT-PCR analysis of CDK2 and beta-actin in human stomach cancer (SC-M1)
cells for treatment with different doses of apigenin. (A) Gel electrophoresis. Lane
1 DMSO Lane2 06nmM Lane3 6nM Lane4 60nM Lane5 150 niM

Lane 6 300 mM. (B) The gsatistic figure of CDK2 mRNA levels. Vaues are
meant SD n= 2
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Figure 20. RT-PCR anaysis of p21 and beta-actin in human stomach cancer (SC-M1) cells
for treatment with different doses of apigenin. (A) Gel electrophoresis. Lane 1
DMSO Lane2 06nM Lane3 6nM Lane4 60nM Lane5 150nmM Lane

6 300nmM. (B) The statistic figure of p21 mRNA levels. Vaues are meant SD
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Figure 21. RT-PCR analysis of p21 and beta-actin in human stomach cancer (SC-M1) cells
for treatment with different doses of apigenin. (A) Gel electrophoresis. Lane 1
DMSO Lane2 06nM Lane3 6nM Lane4 60nM Lane5 150nmM Lane

6 300nmM. (B) The statistic figure of p53 mRNA levels. Vaues are meant SD
=2
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Figure 23. The morphology of human stomach cancer (SC-M1) cells after exposure to
17a-estradiol for 6 hr then were examined and photographed by phase microscope
(200x). A Control,B 6mM,C 30nM,D 60nM,E 100 nmM,F 150 nmM.

41



Figure 24. The morphology of human stomach cancer (SC-M1) cells after exposure to
17a-estradiol for 12 hr then were examined and photographed by phase microscope
(200x). A Control,B 6mM,C 30nM,D 60nM,E 100 mM,F 150 M.
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Figure 25. The morphology of human stomach cancer SC-M1) cells after exposure to
17a-estradiol for 18 hr then were examined and photographed by phase microscope
(200x). A Control,B 6mM,C 30nM,D 60nM,E 100 mM,F 150 M.



Figure 26. The morphology of human stomach cancer (SC-M1) cells after exposure to
17a-estradiol for 24 hr then were examined and photographed by phase microscope
(200x). A Control,B 6mM,C 30nM,D 60nM,E 100 nM,F 150 M.



Figure 27. The morphology of human stomach cancer (SC-M1) cedlls after exposure to
17a-estradiol for 36 hr then were examined and photographed by phase microscope
(200x). A Control,B 6mM,C 30nM,D 60nmM,E 100 nmM,F 150 nM..



Figure 28. The morphology of human stomach cancer (SC-M1) cedlls after exposure to
17a-estradiol for 48 hr then were examined and photographed by phase microscope
(200x). A Control,B 6mM,C 30nM,D 60nM,E 100 mM,F 150 M.



Figure 29. An agarose electrophresis of DNA from human stomach cancer (SC-M1) cells
after exposure to various concentrations of 17a-estradiol forA 24hr B 48 hr. Lane
1 Maker Lane2 DMSO Lane3 6nM Lane4 30mM Lane5 60nM
Lane6 150nmM Lane7 300 nM.
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Figure 30. The cell cycle distribution of SC-M1 cells growing in the percentage of different
dosesof 17a-estradiol for 6hr (A), 12 hr (B), 18 hr (C), 24 hr (D), 36 hr (E) or 48 hr
(F) incubated. After the treatments of cells which were harvested and analyzed by
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Figure 31. The data analysis for intracellular cyclins distribution of human stomach cancer

(SC-M1) cells repressing in the presence of different doses of 17a-estradiol for 24 hr.

The cell cyclins were analyzed by FACS. Data were analyzed by one-way ANOVA.

Vaue= meant SD, n

3 *P<0.05, **P<0.005, ***P<0.001
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Figure 32. The data analysis for intracellular p53 distribution of human stomach cancer
(SC-M1) cells less repressing in the presence of different doses of 17a-estradiol for 24
hr. The cell cyclins were anadyzed by FACS. Data were analyzed by one-way
ANOVA. Vaue= meant SD, n=3 *P<0.05, **P<0.005, ***P<0.001
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Figure 33. RT-PCR anaysis of cyclin B1 and beta-actin in human stomach cancer (SC-M1)
cells for treatment with different doses of 17a-estradiol. (A) Gel electrophoresis. Lane
1 DMSO Lane2 6nM Lane3 30nmM Lane4 60nmM Lane5 100 nmv
Lane 6 150 nM. (B) The statistic figure of cyclin B1 mRNA levels. Values are
meant SD n= 2
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Figure 34. RT-PCR analysis of cyclin D1 and beta-actin in human stomach cancer (SC-M1)
cells for treatment with different doses of 17a-estradiol. (A) Gel electrophoresis. Lane
1 DMSO Lane2 6nM Lane3 30nmM Lane4 60nmM Lane5 100 nmv
Lane 6 150 nM. (B) The satistic figure of cyclin D1 mRNA levels. Values are
meant SD n= 2
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Figure 35. RT-PCR analysis of CDK2 and beta-actin in human stomach cancer (SC-M1)
cells for treatment with different doses of 17a-estradiol. (A) Gel electrophoresis. Lane
1 DMSO Lane2 6nM Lane3 30nmM Lane4 60nmM Lane5 100 v

Lane 6 150 nM. (B) The satistic figure of CDK2 mRNA levels. Vaues are
meant SD n= 2
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Figure 36. RT-PCR analysis of cyclin Eand beta-actin in human stomach cancer (SC-M1)
cells for treatment with different doses of 17a-estradiol. (A) Gel electrophoresis. Lane
1 DMSO Lane2 6nM Lane3 30nmM Lane4 60nmM Lane5 100 nmv
Lane 6 150 nM. (B) The satistic figure of cyclin E mRNA levels. Values are
meant SD n= 2
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Figure 37. RT-PCR analysis of p53 and beta-actin in human stomach cancer (SC-M1) cells
for treatment with different doses of 17a-estradiol. (A) Gel electrophoresis. Lane 1
DMSO Lane2 6nM Lane3 30nM Lane4 60mM Lane5 100nM Lane

6 150nM. (B) The statistic figure of p53 mRNA levels. Vaues are meant SD
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Figure 38. RT-PCR analysis ofp21 and beta-actin in human stomach cancer (SC-M1) cells
for treatment with different doses of 17a-estradiol. (A) Gel electrophoresis. Lane 1
DMSO Lane2 6nM Lane3 30nM Lae4d4 60mM Lane5 100nM Lane

6 150nM. (B) The statistic figure of p21 mRNA levels. Vaues are meant SD
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Figure 39. Percentage of viable SC-M1 cells after cotreatment with different doses of

24, 36 and 48 hrs incubated. After the treatment of various

concentrations of flavone, cells were harvested Pl stain and assayed for % viable cells
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Figure 40. The morphology of human stomach cancer (SC-M1) cedlls after exposure to
flavone for 6 hr then were examined and photographed by phase microscope (200x).
A Control,B 06nmM,C 6mM,D 20nM,E 60nM,F 100nM, G 150 M,
H 300 nM.



Figure 41. The morphology of human stomach cancer (SC-M1) cedlls after exposure to
flavone for 12 hr then were examined and photographed by phase microscope (200x).
A Control,B 06nmM,C 6mM,D 20nM,E 60nM,F 100nM, G 150 M,
H 300 nM.
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Figure 42. The morphology of human stomach cancer (SC-M1) cedlls after exposure to
flavone for 18 hr then were examined and photographed by phase microscope (200x).
A Control,B 06nmM,C 6mM,D 20nM,E 60nM,F 100nM, G 150 M,
H 300 nM.
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Figure 43. The morphology of human stomach cancer (SC-M1) cedlls after exposure to
flavone for 24 hr then were examined and photographed by phase microscope (200x).
A Control,B 06nmM,C 6mM,D 20nM,E 60nM,F 100nM, G 150 M,
H 300 nM.



Figure 44. The morphology of human stomach cancer (SC-M1) cdlls after exposure to
flavone for 36 hr then were examined and photographed by phase microscope (200x).
A Control,B 06nmM,C 6mM,D 20nM,E 60nM,F 100nM, G 150 M,
H 300 nM.



Figure 45. The morphology of human stomach cancer (SC-M1) cdlls after exposure to
flavone for 48 hr then were examined and photographed by phase microscope (200x).
A Control,B 06nmM,C 6mM,D 20nM,E 60nM,F 100nM, G 150 M,
H 300 nM.



Figure46. An agarose electrophresis of DNA from human stomach cancer cell line (SC-M1)
after exposure to various concentrations of flavone for 24 and 48 hr. M DNA
makers Lanel DMSO Lane2 6nM Lane3 20nM Laned4d 60nmM Lane
5 150mM Lane6 300 nM.
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Figure47. The cell cycle distribution of SC-M1 cells growing in the percentage of different
doses of flavone for (A) 6hr, (B) 12 hr, (C) 18 hr, (D) 24 hr, (E) 36 hr or (F) 48 hr
incubated.  After the treatments of cells whichwere analyzed by FACS for cells.
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Figure 48. The data analysis for intracellular cyclins distribution of human stomach cancer

The

cell cyclins were analyzed by FACS. Data were analyzed by one-way ANOVA.

Vaue= meant SD, n

(SC-M1) cellsrepressing in the presence of different doses of flavone for 24 hr.

*P<0.05, **P<0.005, ***P<0.001
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Figure 49. RT-PCR analysis of cyclin B1 and beta-actin in human stomach cancer cdll line
(SC-M1) for treatment with different doses of flavone. (A) Gel electrophoresis. Lane
1 DMSO Lane2 6mM Lane3 60nM Laned 100nM Lane5 150 niM
Lane6 300 MM (B) The statistic figure of p21 mRNA levels. Vaues are meant
D=2
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Figure 50. RT-PCR analysis of cyclin Eand beta-actin in human stomech cancer cell line
(SC-M1) for treatment with different doses of flavone. (A) Gel electrophoresis. Lane
1 DMSO Lane2 6mM Lane3 60nM Laned4 100nM Lane5 150 niM
Lane6 300 MM (B) The statistic figure of p21 mRNA levels. Values are meant
D=2
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Figure 51. RT-PCR analysis of CDK2 and beta-actin in human stomach cancer cell line
(SC-M1) for treatment with different doses of flavone. (A) Gel electrophoresis. Lane
1 DMSO Lane2 6mM Lane3 60nM Laned4 100nM Lane5 150 niM
Lane6 300 MM (B) The statistic figure of p21 mRNA levels. Values are meant
D=2
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Figure 52. RT-PCR analysis of p21 and beta-actin in human stomach cancer cell line
(SC-M1) for treatment with different doses of flavone. (A) Gel electrophoresis. Lane
1 DMSO Lane2 6mM Lane3 60nM Laned 100nM Lane5 150 niM

Lane6 300 MM (B) The statistic figure of p21 mRNA levels. Vaues are meant
SDn=2
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Figure 53. RT-PCR analysis of p53 and beta-actin in human stomach cancer cell line
(SC-M1) for treatment with different doses of flavone. (A) Gel electrophoresis. Lane
1 DMSO Lane2 6mM Lane3 60nM Laned 100nM Lane5 150 niM

Lane6 300 MM (B) The statistic figure of p21 mRNA levels. Values are meant
SDn=2
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MRNA (DD RT-PCR)
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Figure 54. The géd electrophoresis of the products from DD RT-PCR after exposure to
various doses of 17a-estradiol and flavone for treatment 24 h Lanel DMSO, Lane
2 17a-estradiol 6 nM, Lane 3 17a-estradiol 60 M, Lane 4 flavone 6 mM, Lane 5
flavone 60 mM.
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Figure 55. The gel electrophoresis of the products from DD RT

various doses of 17a-estradiol and flavone for treatment 24 h Lanel DMSO, Lane

2 17a-estradiol 6 nM, Lane 3 17a-estradiol 60 mM, Lane 4 flavone 6 nM, Lane 5

flavone 60 nM.
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Figure 56. The gel electrophoresis of the products from DD RT-PCR after exposure to
various doses of 17a-estradiol and flavone for treatment 24 h Lanel DMSO, Lane
2 17a-estradiol 6 nM, Lane 3 17a-estradiol 60 nM, Lane 4 flavone 6 mM, Lane 5
flavone60 M.
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Figure 57. The gel electrophoresis of the products from DD RT-PCR after exposure to
various doses of 17a-estradiol and flavone for treatment 24 h Lanel DMSO, Lane
2 17a-estradiol 6 nM, Lane 3 17a-estradiol 60 nM, Lane 4 flavone 6 mM, Lane 5
flavone 60 mM.
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Figure 58. The gel electrophoresis of the products from DD RT-PCR after exposure to
various doses of 17a-estradiol and flavone for treatment 24 h Lanel DMSO, Lane
2 17a-estradiol 6 nM, Lane 3 17a-estradiol 60 nM, Lane 4 flavone 6 mM, Lane 5
flavone 60 mM.
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Figure 59. The gel electrophoresis of the products from DD RT-PCR after exposure to

various doses of 17a-estradiol and flavone for treatment 24 h Lanel DMSO, Lane

2 17a-estradiol 6 nM, Lane 3 17a-estradiol 60 mM, Lane 4 flavone 6 nM, Lane 5

flavone 60 nM.
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17a-estradiol (E) flavone (F)

PCR No. Sequence result Induced Inhibit
1.A%9, A% (E) Cytochrome b (Mitochondrion) +
2.A9c (E) Similared Oncostatin M receptor
3.A10b (F) Chromodomain- helicase-DNA-binding +

protein
4.A10c (E, F) NADH dehydrogenase subunit 2 +
5.A10d (F) Homo sapiens cDNA: FLJ22135 fis, +
clone HEP20858
6.A10e (F) No-homology +
7.A10f(E, F) Cytochrome C oxidase subunit I11
8.Alla(E, F) Similar to unknow HERV-H protein
9.C10a(F) Hypothetical protein
10. C10b (E, F) Sodium bicarbonate cotransporter 2b
11.C10c (F) Hypothetical protein
12.C11a(E, F) Similar to unknow HERV-H protein
13.C13a(E) no-homol ogy
14.C15b (E) no-homology +
15.C15c (F) Cytochrome ¢ oxidase subunit |
16.G9a (E) Cytochrome b
17.G9b (E) Similared Oncostatin M protein
18.G9c (E) Similared Oncostatin M protein
19.G12a, G12d (E) |Homo sapiens, clone IMAGE: 4081483, +
MRNA
20.G12b (E) Hypothetical protein +
21.G12c (E) Glycerol- 3-phosphate dehydrogenase 2 +
(homo with G12e) (mitochondrial)
22.G12e (E) Glycerol- 3-phosphate dehydrogenase 2 +
23.A74a(E) Hypothetical protein
24.A75a (E) No-homology
25.A783,A78b (E, | Adenomatosis polyposiscoli (APC) +
F)
26.A79a (F) Chromosome 4 +
27.A79% (F) Chromosome 6q16 2-21 +
28.A80a, A80b (E) ATP synthase 6 +
29.A80c (E) No-homology +
30.A80d (E) No-homology +
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()

17a-estradiol (E) flavone (F)

31.C73a(F) No-homology +
32.C73b (E) Mycoplasma hyorhinis strain BTS7 16S
ribosomal RNA
33.C73c (F) Chromosome 6g12-14.3
34.C74a(E) Proliferation-associated gene +
(peroxiredxin 1)
35.C74b (F) Procollagen lysine, 2-oxoglutarate +
5-dioxygenase
36.C75a (E) No-homology +
37.C75b (F) No-homology +
38.C75c (E) Ubiguitin protein ligase E3A +
39.C76a (E) Chromosome 19 +
40.C78a(F) NACa +
41.C79a(E) No-homology +
42.C80a, C80b (E, ATP synthase 6 +

F

43.G74a(E) Ribosomal protein L10 (hypothetical

protein)
44.G75a (F) No-homology +
45.G75b (E) IQ motif containing GTPase activating

protein 1
46.G75c (E) No-homology
47.G75e (E) No-homology +
48.G759(E) Serine (or cysteine) proteinase inhibitor

(monocyte/retrophile elastase inhibitor
gene)

49.G78b (E, F) Human DNA sequence from clone +

191J18 on chromosome 6016.1-22.33,
compl ete sequence

50.G80a, G80b (E)

ATP synthase 6

51G80c, G80d (E)

Chromosome 13
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Figure 60. The gd dectrophoresis of the products from DD RT-PCR after exposure to
various doses of apigenin for treatment 24 h  Lanel DMSO,Lane2 6 nM, Lane

3 60nM.
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Figure 61. The gel eectrophoresis of the product from DD RT-PCR after exposure to
various doses of apigenin for treatment 24 h Lanel DMSO,Lane2 6 nM, Lane

3 60nM.

R e
-
e

B .




c9 C10 Cll cCci12c13 Ci4 cCi15 Cileé

ﬁ | 1ee

ll m

23 123 1

—

. =

-

P e o -
. S

N
w

Figure 62. The gel eectrophoresis of the product from DD RT-PCR after exposure to
various doses of apigenin for treatment 24 h Lanel DMSO,Lane2 6 nM, Lane

3 60nM.
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Figure 63. The gel eectrophoresis of the product from DD RT-PCR after exposure to
various doses of apigenin for treatment 24 h  Lanel DMSO,Lane2 6 nM, Lane
3 60nM.
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Figure 64. The gel eectrophoresis of the product from DD RT-PCR after exposure to
various doses of apigenin for treatment 24 h Lanel DMSO,Lane2 6 nM, Lane
3 60mM.



apigenin

PCR No.  |Seguence result Induced Inhibited
1.A11 (i) No-homology +

2.A12 (i) Human Xg13 3’ end of PAC 92E23 +

containing the X inactivation transport

3. A12 (ii) No-homology +

4. A15 (ii) ATP synthase 6 +
5. A15 (iii) No-homology +

6.A73 (i) Chromosome 1 DNA complete sequence +

7.A74 (i) No-homology +

8. A74 (i) Hypothetical protein DKFZp 761C169 +

9. A74 (iii) Chromosome 10 complete sequence +
10.A75 (i) GiGl protein or cystein-rich angiogenic +

inducer 61
11.A75 (iii) No-homology +
12.A75 (v) Similar to programmed cell death 6 or +
similar to probable calcium-binding
protein ALG-2

13.A77 (i) Hypothetical protein +
14.A78 (i) V oltage-dependent anion channel 3 +
15.A78 (ii) No-homology +

16.A78 (iii) No-homology +

17.A79 (i) | Eukaryotic trandation elongation factor 1 +

B 2 - hypothetical protein

18.A80 (ii) Chromosome 7 +

19.C9O (i) Chromosome 14 +
20.C9 (ii) No-homology +

21.C11 (jii) TAR DNA binding protein mRNA +
22.C11 (iv) Hypothetical protein +
23.C11 (v) Hypothetical protein +
24.C11 (vi) Chromosome 19 +
25.C12 (ii) Hypothetical protein +
26.C12 (jii) No-homology +
27.C73 (i) Chromosome 6 +
28.C73 (ii) Mycoplasma hyorinis 16S ribosomal +

MRNA gene
29.C74 (i) No-homology +
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() apigenin
30.C75 (ii) No-homology
31.C75 (iii) No-homology
32.C75(iv) | Serine (orcystein) proteinase inhibitor +
(monocyte/netrophil elastase inhibitor)
33.C75 (v) Ubiquitin protein ligase E3A +
(Homology with C75c)
34.C77 (i) | Highly similar to Elongation factor 1-a 1 +
35.C77 (iv) |Immunoglobulin (CD79A) binding protein +
1
36.C78 (ii) No-homology
37.C78 (iii), No-homology
C78(v)
38.C79 (i) Netrin 4 +
39.C79 (ii) Chromosome 4 clone CO315N08 +
40.C79 (iii) Hypothetical protein PRO2822 +
(PRO2822)
41.G12 (i) Hypothetical protein PRO2822
(chromosome 10)
42.G12 (ii) No-homology
43.G13 (i) No-homology
44.G14 (ii) | Heterogeneous nuclear ribonucleoprotein
H1
45.G74 (i) No-homology
46.G76 (i) Chromosome 17 +
47.G78 (i) No-homology




2. 17a-estradiol  SC-M1 Oncostatin M receptor

DD RT-PCR Figure 54 56  Table 6 17a-estradiol
Oncostatin M receptor 17a-estradiol
Oncosatin M receptor DD RT-PCR
3. p38 MAPK SB 203580 MAPK/ERK kinase | PD 98059
SC-M1 Figure 66
10 nM SB 203580 3 6 % 17a-estradiol
oncostatin M receptor p38 MAPK
SC-M1
A. B
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Fig 65. The distribution of OSM receptor from SC-M1 cells that growing in the present of

different doses of 17a-estradioltreatment for 24 hr.

The gel electrophoresis of the

products from DD RT-PCR (A) and DNA sequence (B) of oncostatin M receptor. (C)
The gel eectrophoresis and statistic figure of RT-PCR analysis of OSMR and beta-actin

for treatment with different doses of 17a-estradiol.

.Lane1 DMSO Lane2 6nmM

Lane3 60nM Lane4 100mM Lane5 150nM Lane6 300 nmiM Vaues are meant

SD = 2.

(D) The data of oncostatin M receptor that was analyzed by FACS. Data
were analyzed by one-way ANOVA. Value= meant SD, n=3 *P<0.05, **P<0.005,
***P<(0.001
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Figure 66. The effects of p38 MAPK inhibitor (SB 203580) and MAPK/ERK kinase |
inhibitor (PD 98059) on the viable cells of SC-M1 before 17a -estradiol treatment for
24h. Thetota viable cells were measured by FACS as described in the materials and
methods. Differ between 60 mM 17a-estradiol and 10 mM SB 203580+ 60 nivi
17a-estradiol, ***p<0.001.
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Figure 67. Time-course of apigenin on acetylation of 2-AF in human stomach cancer cell line
(SC-M1). Data were analyzed by one-way ANOVA. Vaue= meant SD, n=3
*P<0.05, **P<0.005, ***P<0.001

1.0 4

Ik

Control 0.6 6 300

Ratio of NAT1 mRNA

Concentration of apigenin (mM)

Figure 68. RT-PCR anaysis of NAT1 and beta-actin in human stomach cancer cell line
(SC-M1) for treatment with different doses of apigenin. (A) Gel electrophoresis. Lane
1 DMSO Lane2 06nM Lane3 6nM Lane4 60nM Lane5 150 niM
Lane6 300 nM
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Figure 69. Time-course of 17a-estradiol on acetylation of 2-AF in human stomach cancer cell
line (SC-M1). Data were analyzed by one-way ANOVA. Vaue= meant SD, n=3
*P<0.05, **P<0.005, ***P<0.001
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Figure 70. RT-PCR anaysis of NAT1 and beta-actin in human stomach cancer cell ine
(SC-M1) for treatment with different doses of 17a-estradiol. (A) Gel electrophoresis.
Lanel DMSO Lane2 6nM Lane30nM Laned4 60nM Lane5 100 nM
Lane6 150 nM
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Figure 71. Time-course of flavone on acetylation of 2-AF in human stomach cancer cell line
(SC-M1). Data were analyzed by one-way ANOVA. Vaue= meant SD n=3
*P<0.05, **P<0.005, ***P<0.001
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Figure 72. RT-PCR analysisof NAT1 and beta-actin in human stomach cancer cell line
(SC-M1) for treatment with different doses of 17a-estradiol. (A) Gel electrophoresis.
Lanel DMSO Lane2 6nM Lane60nM Lane4 100nmM Lane5 150 nmivi
Lane6 300mM. Vauesare meant SD n=2
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