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Abstract

In recent years, several kinds of western medicines for the breast cancer
therapy were reported to have many side effects. Therefore, the herbal medicine
and food become popular topicsin studies related to the development of anticancer
agents. Some studies indicated that those who intake more soybean products have
the lower morbidity of breast cancer and prostate cancer. The objective of this
study isto evaluate effects of the black soybean and the synthetic peptide on breast
cancer cells. Water extract of Tainan No.5 black soybean (black soybean milk, T5)
was freeze-dried. ER+ MCF7 cells were treated with various concentrations of T5
(0, 0.15, 0.31, 0.62, 1.25, 2.50 mg/mL) for various times and then analyzed for
their effects on cell viability and cell cycle distribution by flow cytometry.
Following treatment with 2.50 mg/mL T5 for 12, 24, 48, and 72 hrs, cell viability
decreased to 47%, 26%, 10%, 6%, respectively, compared with control group (100
%). Sphase arrest was found in ER+ MCF7 cells treated with 2.5 mg/mL T5 for
24 hrs. The proportions of apoptotic cells were significantly increased in ER+
MCEF7 cells treated with 2.5 mg/mL T5 for 48 and 72hrs. These results suggest
that effects of TS on ER+ MCF7 breast cancer cells were related to its inhibition
on the cell cycle progression. The inhibitory effects of synthetic peptides on the
Grb2 SH2 interaction were evaluated by SPR, and Fmoc-Glu-Tyr-Aib-Asn-NH,
(peptide 3) was found to be the lead compound with the highest inhibitory effect.

For further evaluate itseffect on breast cancer cells, ER+ MCF7 cells were treated



with various concentrations of the peptide 3 (0, 12.5, 25.0, 37.5, 50.0, 62.5 uM)
for various times and then analyzed for their effects on cell viability and cell cycle
distribution by flow cytometry. Sphase down-regulated was found in ER+ MCF7
cells treated with 12.5 uM of peptide 3 for 24 hrs. The proportions of apoptotic
cells were significantly increased to 8% and 17% in ER+ MCF7 cells treated with
50.0 uM and 62.5 pM of peptide 3 for 24 hrs. Results of this study indicate that
black soybean and the small molecular weight peptide, Fmoc-Glu-Tyr-Aib-Ast+

NH,, have biological effects on breast cancer cells.
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(adaptor protein)
25kDa SH2 (Src homology 2) SH3 (Src homology 3)
SH3-SH2-SH3 1996 Rahuel Grb2
SH2 BCR- ablphosphopeptide 21
BCR-abl ? KPFpYVNV  Grb2 SH2 domain
R-turn (3-turn
Grb2 SH2 domain 2-2

2-2 Grb2 BCR-ablphosphopeptide
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Surface Plasmon Resonance technology, SPR
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Surface Plasmon Resonance, SPR
incident light
(total internal reflection)
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BlAcore 1 Norma mode injection
buffer

2 Delay-wash mode injection
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(non-specificity binding)
mM
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RU

b. sensor chip

CM5

carboxymethyl dextran

90% pure

0.5 5mg/mL 200
Tris, glycine
(size)
CM5
coupling BlAcore
amine coupling 27

-NH2 CM5 sensor chip carboxymethyl dextran
-COOH -CONH-
C.
CM5
carboxymethyl dextran 0.05M NHS
N-hydroxysuccinimide /0.2M EDC N-ethyl -N-dimethylaminopropy!

carbodiimide hydrochloride

amine coupling
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BlAcore
BlAcore (SPR)
28 29
BlAcore

(Surface Plasmon Resonance, SPR)
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Fmoc N-a- N-a-protection
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TFA Trifluoroacetic acid
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DNA

? DNA
180~200 bp DNA 1.8 agarose gel
71
72 73
Ce™ ATP
Dnase
Cagspase enzyme family

(Cysteine dependent

aspartate specific protease) Caspase
74 75 Caspase
14 Caspase
76 77
a ThelCE subfamily of cytokine processors

Casgpase Caspasel 4 5 11 12 13 14, Caspase

b ThelCH-1/Nedd-2 subfamily of apoptoticinitiators

Caspase Caspase2 8 9 10 Caspase
apoptotic executioners apoptosis Caspase N
prodomain Caspase8 Caspase 10 N  prodomain



death effector domain(DED) adaptor molecule C DD

domain Death receptor pathway  death singals Caspase
9 CARD(Caspase recruitment domain) prodomain CARD
domain Apaf-1 N CARD mitochondria pathway
death signals

c TheCed-3/CPP32 subfamily of apoptotic executioners
Caspase Caspase3 6 7 Caspase
Poly(ADP-ribose) polymerase(PARP)

DNA-PK (DNA-dependent protein kinase)... Caspase
N prodomain
Poly(ADP-ribose) polymerase(PARP) Caspase 3 PARP
DNA
PARP  Caspase3 116 kDa 85 kDa
Caspase 3 ICAD/DFF45 CAD
ICAD CAD DNA DNA
180-200 bp Caspase
78 precursor proenzyme
Caspase 8 (P20/P10),
Asp C- ?
(catalytic site) active site cysteine
QACXG sequence



a p53
pS3
DNA GlS
WAFL  WAFL p21
DNA 79
b Bcl
Bcl Bcl-2 Bax Bcl-xL Bad
80 Bcl-2 Bcl-xL
Bad Bak Bax Bcl-Xs
Bax
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p53

p53

G1/S
DNA p53
8L 82

83 84

85 Bd-2
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c c-myc

c-myc (proto-oncogene) myc
86~88 Max heterodimer
c-myc
d APO-VFAS
FAS

89~91 APO-VFAS
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MEM Medium , Fetal Bovine serum, Penicillin-Streptomycin, | -glutamine
GIBCO  Dimethyl Sulfoxide, Trypan blue, Pl (Propidium iodide)
Sigma Ethanol TEDIA human

estrogen-responsive breast cancer cells, MCF-7

Lian Shen Nuaire
FALCON (Hemocytometer) Boeco
(phase-contrast microscope) Olympus Dispensor
TPP Beckman Pipetment Costar
Minipore (Flow cytometry) Becton
Dickinson
(MCF-7)
MCF-7 37 4
4,000 rpm 20 DMSO
75T 75 7 10 mL
5% (fetal bovinserum, FBS)  Minimum Essential Medium MEM
MEM 100 1U (penicillin) 100 mg



( streptomycin) 2 mM ( L-glutamine) 37
5% CO, 3~4
1x10° 10 mL PBS
PBS 1mL ( Trypsin solution)
TEG 0.05 mM (trypsin) 2.5mM

( ethylenediaminetetraacetic acid
TEG

1500 rpm 5
75T

EDTA) 28mM (glucose)

37

3mL 4
10mL

37

39



MCF-7

19
300g
300 mL 2 600 mL
1800 mL
-80
MCF-7 (in vitro)
RP-HPLC

BDS HYPERSIL C18 (Dim (mm) 250x4.6 Particlesize5um) A :D.l. H,0O
H,SO, pH 2.7 Whatman® filter (diameter 47 mm, pore size 0.2
um) B ? (acetonitrile) 1mL/min 254 nm
3-1



3-1 RP-HPLC

min B
0~35 20-37

35~45 37-100

45~50 100

50~51 20

51~61 20

3-2
80% pH
methanol 75 mL
70 15 (

) 3 mL 80 % methanol

a4



30mL 80 methanol

20 mL
80 methanol

( TFA pH3)
18 min, 85
v
Whatman NO.1
A 4
\ 4

3-2

42



RP- C18

MCF-7 75 cm? MEM 15%

2% penicillin -streptomycin (10000 U/mL penicillin -~ 10 mg/mL

streptomycin ) 37 5% CO,
trypan blue ( )
(trypan blue )
400 5x10° MCF-7
cells 12 12-well plate 24
1lg 40 mL MCF-7

0 015 031 062 125

2.50 mg/mL 12 24 48 72 1500 rpm
5 2mL/wells  PBS
(1500 rpm 5 ) Flow cytometry; FACS
Necrosis
Apoptosis membrane
integrity Propidiumiodine Pl Pl



Pl

Pl Pl 488
nm
CellQuest?
0 015 031 062 125 2.50
mg/mL 6 6-well plate MCF-7
5x10° 37 5 CO, 24 48 T2
15mL (1500 rpm 5 )
2mL/wells  PBS (1500 rpm 5 )
4 70%
-20
(1500 rpm 5 ) 2mL
PBS 400 nL
Pl ) 30
FACS FACS
1mL pipette 15mL FACS
300 10000 Modfit LT®



0 015 0.31 062 1.25
mg/mL 6 MCF-7 5x10°
37 5 CO, 48

1883  JohanKjeldahl -3
kjeldahl method

Saturated NaOH solution, Hydrogen
peroxide, Methyl red indicator, Concentrated H,SO,, Copper sulfate, Potassium
sulfate, 0.05N Sulfuric acid, 0.05N Sodium hydroxide

100 mL

2.50



325 375

? (Linear peptide)

Pal resin Fmoc derivatives of standard amino acids  Side-chain protections
are as follows GIn(Trt), Glu(OtBu), Arg(Pbf), Asp(OtBu), Thr(tBu), Lys(Boc),
His(Trt), Asn(Trt) HBTU O-Benzotriazol-1-yl-N,N,N'/N"-

tetramethyluronium Hexafluorophosphate / HOBt (1-hydroxybenzotriazole)

Advanced Chemistry Inc. Piperidine, Trifluoroacetic acid (TFA)
Lancaster N,N-Diisopropylethamine (DIEA), Ethandithionl (EDT) S
IGMA DMF N,N-dimethylformamide , DCM

( Dichloromethane) Mallinckrodt

preparative C18-RP-HPL C columns (Freeze Dryer),
(HPLC)

? (solid phase peptide synthesis SPPS)  Fmoc/tBu



chemistry 92 (side-chain protected)

Fmoc-amino acid (4 equivalent) (4 equivalent of HBTU + 4 equivalent

of HOBLt + 4 equivalent of DIEA) PAL resin (1 equivalent )
PAL-amideresin (sde-chain protected)  Fmoc-amino acid
N  Fmoc (20% piperidine in DMF)

Fmoc (side-chain
protected)  Fmoc-amino acid resin aat-aa-ag>-----ad —PAL
resin, n ? (aa, amino acid) (95%TFA )

aa-aa-aa----—-ad'  PAL resin 3-3 ?
TFA TFA ?
? (N2) 2mL

? RP-HPLC

47



Fmoc-PAL-Resin (0.5mmole/g)

Solid Support

Rinse the resin
X

vy » DMF

X

Deprotection (deFmoc)

209% Piperidine/DMF (V/V)

INH,-PAL-Resin

l Wash the resin

Recycle DMF
l Coupling Fmoc-A.A
Fmoc-A.A + Coupling reagents

Wash the resin

Fmoc-A.A-PAL-Resin

3-3 ?
PAL resin Solid support 20
piperidine/DMF 30 N- Fmoc
HOBt HBTU DIEA 24
N
20 piperidine/DMF 30
C- N- Peptide bond
95%TFA 15 ?




(reverse phase high performanceliquid

chromatogaphy, RP-HPLC) ?

1964-65

(Column)
(Partition Coefficient)

uv 225 nm

HPLC
Trifluoroacetic acid Lancaster Acetonitrile TEDIA RP-HPLC

column LichroCART 250-10, cat. 1.50853, RP-C18 (10 um) 0.45um filter

MSI

HPLC
1. Solution1:4L D.l. Water + 0.05% Trifluoroacetic acid (TFA)

2. Solution 2 : 4L Acetonitrile + 0.05% Trifluoroacetic acid (TFA)

4 mL/min
3-2 RP-HPLC ?
Solution 1 Solution 2
Omin 90% 10%
30 min 10% 90%
3B min 10% 90%
40 min 90% 10%
48 min 90% 10%

49



HPLC

1. 0.2 um (filter)
(Purge)
2.
3 lode
RP-HPLC inject
RP-C18
4 peak
RP-HPLC
? (fast atom bombardment mass

sepectrophotometry, FAB-MS)

(Electron impact

ionization, EI) (Chemical ionization, CI)
(Fast atom bombardment, FAB) (Electrospray ionization,
ES)
? FAB-MS



(Surface Plasmon Resonance, SPR) Grb2
SH2 ?

BlAcore biacore AB, Pharmacialnc., Sweden

sensor chip CM5, HBS buffer (0.01 M HEPES,0.15 M NaCl, 3 mM EDTA,
0.005% polysorbate 20(viv pH 7.4) amine coupling kit NHS
(N-hydroxysuccinimide ), EDC (1-ethyl-3-(3-dimethylamino-propyl) carbodiimide
Ethanolamine hydrochloride pH 8.5 biacore AB, Pharmacia Inc.,

Sweden

carboxymethyl dextran
Grb2 SH2
? Fomc-Glu-Tyr-Ach-Asn-NH, NH,-Glu-Tyr-Ach-Asn-NH,
Fmoc-Glu-Tyr-Aib-Asn-NH, Fomc-Aad-Tyr-Aib-Asn-NH,
Fomc-Gla Tyr-Aib-Asn-CONH,  Fomc-Ala Tyr-Aib-Asn-CONH,  Shc(PY)
Grb2 SH2

CM5
25

51



RU amine
coupling HBSbuffer
5 pL/min 35 uL NHS 0.05M/ EDC0.2M 50 50, viv

carboxylmethylated dextran

b
Grb2SH2 70 L 50
pL 10 mM sodium acetatebuffer pH4.5 3
C
55 uL 35uL 0.1 M Ethanolamine hydrochloride
Grb2 SH2 COOCH
HBS buffer RU
RU RU
B.
a
Grb2 SH2 HBS
buffer 25 1 puL/min
5
pL /min 70 pL HBS buffer RU
RU

RU

52



mM  0.2500 mM

ML

Grb2 SH2

? 2-4 0.7500 mM 0.5000 mM
0.1875mM  0.1250 mM HBS buffer

70 pL
5uL/min RU
RU
Ka Kd
Grb2 SH2 BIA evaluation software

0.3750

50
10



Fmoc-Glu-Tyr-Aib-AsnNH,

37 5 CO,
72 peptide 3
LY
?
peptide 3
6
24
-20

5 Triton X-100 RNAas=A

Modfit LT?

MCF-7

?

peptide 3

DMSO (

MCF-7

24

MCF-7

008 )
12
48

0 125 25.0 375 50.0 625

0 125 25.0 375 50.0 62.5pM

5x10°

Pl

4

30

37 5 CO
70%
0.2 mg/mL PBSPI



+ (mean+SD)

paired-t test p<0.05



MCF-7

viability 4-1
MCF-7
mg/mL
2.50 mg/mL
37 4-1 A
1.25 mg/mL
MCF-7
48
2.50 mg/mL

12 24 48

0O 015 031 062 125

MCF-7

13

4-1
12
12
12
4-2 MCF-7
2.50 mg/mL
72

2.50mg/mL
cdl

1.25

1.25 mg/mL
46

MCF-7
100

24
4-1 B

41 C



4 4-1 D 12 72
MCF7
A 12
80 - |
*% **%
: T
*k*
60 - T
$ *kk
= T
= *kk
g 40 A T
>
T
O
20 |
O T T T T T T 1
0 0.15 0.31 0.62 1.25 2.50
Concentrations of T5 black soybean milk (mg/mL)
4-1 MCF-7 12
24 48 72 A MC~7
12 0 015
0.31 0.62 1.25 250 mg/mL sigmapl ot
student t-test + (n=3) * P<0.05 **
P<0.02 *** P<0.01 **** P<0.001
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24
80 -
T
*k*k
60 *k*k
= T
S
E *k%
'_g 40 -
% T *kk*%k
O T Kkkk
20 - T
O T T T T T T 1
0 0.15 0.31 0.62 1.25 2.50
Concentrations of T5 black soybean milk (mg/mL)
4-1 MCF-7 12
24 48 72 B MCF7
24 0 015
0.31 0.62 1.25 250 mg/mL sigmapl ot
student t-test + (n=3) * P<0.05 **
P<0.02 *** P<0.01 **** P<0.001



438
80
60 1 *k%k
|
2
= *kkk
g 401 T
S
o
O *kkk
207 - *kkk
T
*kkk
O T T T T T T 1
0 0.15 0.31 0.62 1.25 2.50
Concentrations of T5 black soybean milk (mg/mL)
4-1 MCF-7 12
24 48 72 C MCF7
48 0 015
0.31 0.62 1.25 250 mg/mL sigmapl ot
student t-test + (n=3) * P<0.05 **
P<0.02 *** P<0.01 **** P<0.001
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Concentrations of T5 black soybean milk (mg/mL)
4-1 MCF-7 12
24 48 72 MCF7

12 A 24 B 48 C 72 D
0 015 031 0.62 125 250mg/mL

sigmaplot student t-test

I+

(n=3) *  P<0.05 **  P<0.02 ***  P<001
xxxx  P<0,001
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Concentrations of T5 black soybean milk (mg/mL)
4-2 MCF-7
24 48 72
100%
0 025 031 0.62 1.25 250 mg/mL
24 48 72
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stock solution 12.5 mg/mL 25 50

100 200 400 pL/well 0 015 031 062 1.25 250mg

/mL 6 MCF-7 5x10° 37 5 CO,
24 48 72

MCF-7 GO0-G; S

G,-M apoptosis

4-3 45 4-7 0~2.50 mg/mL
24 48 72
Student’s t-test 0.15 mg/mL
MCF-7 24 G0~G1 S
G2~-M 0.31 0.62 1.25 2.50 mg/mL
0.15 mg/mL
24 G0~G1 S S
G2~M S 4-4  2.50mg/mL
MCF-7 48 apoptosis 7 4-5 4-6
72 gpoptosis

4-7 4-8 2.50 mg /mL 72
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Aardar
a

A Control

GO/G1 53
S 23
G2IM 24

D 0.62 mg/mL

GO/G1 43
S 34
22

G2IM

4-3
24

Modfit LT?

D 062mg/mL E

B 0.15mg/mL C 0.31 mg/mL
¥ GOGL 47 " GUGL 45
H S 32 H S 35
i GaM 22 : GaM 21

E 1.25mg/mL F 2.50 mg/mL
4
y GOIGL 44 GOGL 45
3 S 33 8 S 33
: GaM 23 £ GaM 22
0~2.50 mg/mL
0~2.50 mg/mL
MCF-7 24

(Flow cytometry; FACYS)

~

A F
A Omg/mL B 0.15mg/mL C 0.31 mg/mL

1.25mg/mL  F 250 mg/mL
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Concentrations of T5 black soybean milk (mg/mL)
—e— G0~G1
—0O— S
—v— G2-M
—7— APOPTOSIS
4-4 0~2.50 mg/mL
24 SigmaPlot
2000 + (meantSD) n=3

* P<0.05 ** P<0.02 *** P<0.01 **** P<0.001



A Control B 0.15mg/mL C 0.31 mg/mL

GOIG156 8 GOIG1 52 GOIG1 51

S 29 5| S 33 H S 35
G2/IM 16 | G2IM 14 i G2IM 14

D 0.62 mg/mL E 1.25mg/mL F 2.50 mg/mL

GO/G150 GO/G148 GO/G154
s 3 o s 37 s 3
G2M 15 5 G2M 15 G2M 12

Apoptosis 7

4-5 0~2.50 mg/mL
48 0~2.50 mg/mL
MCF-7 48
(Flow cytometry; FACYS)
Modfit LT? A~ F
A Omg/mL B 0.15mg/mL C 0.31 mg/mL
D 062mg/mL E 125mg/mL F 2.50mg/mL
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Concentrations of T5 black soybean milk (mg/mL)
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—0—'S
—v— G2~-M
—v— APOPTOSIS
4-6 0~2.50 mg/mL
48 SigmaPlot
2000 * (mean+SD) n=3

* P<0.05 ** P<0.02 *** P<0.01 **** P<0.001



A Control B 0.15mg/mL C 0.31 mg/mL
% GO0/G165 il ) coe1s? ey GO0/G153
s 17 ' N S 30 il S 30
3| G2M 18 ) G2M 13 E \ G2M 20
Fqd : Apoptosis 20

D 0.62 mg/mL E 1.25mg/mL F 2.50 mg/mL
8-
& zl |".
3 F,_ GO/G157 ] G0/G19.96 1 |\ GO/G10
ol s A1 s 28 < L s o0
i) GoM 17 i) ) GIM 62 50 e o
§ Apoptosis 57 l.\'l Apoptosis 96 % | '-L" Apoptosis 100
& [ .
L i Nl Y

4-7 0~2.50 mg/mL
72 0~2.50 mg/mL
MCF-7 72
(Flow cytometry; FACYS)
Modfit LT? A ~ F

A Omg/mL B 0.15mg/mL C 0.31 mg/mL
D 062mg/mL E 1.25mg/mL F 2.50mg/mL
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72 SigmaPlot
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* P<0.05 ** P<0.02 *** P<0.01 **** P<0.001



48 4-9 ? MCF-7

4-9 A a ?
49 D C
4-9 B b

48 MCF-7
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0.15 mg/mL

MCF-7

4-9

MCF-7

48
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0.31 mg/mL
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MCF-7

0.62 mg/mL
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MCF-7



MCF-7

1.25 mg/mL

MCF-7



49 F MCF-7 250 mg/mL ?
48 MCF-7
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RP-HPLC

4-10
4-10 RP-HPLC
Att 6 5 28
daidzein
genistein formononetin  biochanin A 6-methoxyflavanone 99.5
? dimethyl sulfoxide DMSO 4-1
4-1
Standard mg/mL
Daidzein D 15
Genistein G 15
Formononetin F 1.8
Biochanin B 0.35
6-methoxyflavanone M 33
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1/2 1/4 1/8 1/16 1/32 1/64

1/128 4-2
4-2
o daidzein | genistein | formononetin | biochanin A | 6-methoxyflavanone®

1.500 1.500 1.800 0.350 3.300

12 0.750 0.750 0.900 0175 1.650
14 0.375 0.375 0.450 0.088 0.825
1/8 0.188 0.188 0.225 0.044 0412
1/16 0.094 0.094 0.113 0.022 0.206
132 0.046 0.046 0.056 0011 0.103
164 0.023 0.023 0.028 0.005 0.052
1/128 0012 0012 0.014 0.003 0.026
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HPLC
10puL
50uL  HPLC
reverse phase-high pressure liquid chromatography RP- HPLC

4-11

daidzein genistein  formononetin bi och

R

| ey

4-11 HPLC 10 pL

15 pg/mL daidzein 15 pg/mL genistein 18 pg/mL

formononetin 3.5 pg/mL biochanin A 33 pg/mL 6-methoxyflavanone
HPLC retention time Rt 13.31 21.82 29.74
41.71 44.43



1/2 10 uL
50uL  HPLC

4-12

formononetin

daidzein genistein i /

[

4-12 12 HPLC
12 HPLC Rt daidzein
13.2 genistein  21.86 formononetin  29.66 biochanin A

41.84 6-methoxyflavanone 44.46
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1/4 10 pL

50 pL HPLC
4-13
daidzein genistein m]mnonetin
bi och
4-13 1/4 HPLC
1/4 HPLC Rt daidzein
13.34 genistein 22.02 formononetin  29.74 biochanin A

41.9 6-methoxyflavanone 44.46
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1/8 10 pL
50uL  HPLC

4-14

daidzein  genistein formononetin

VL

bi och

\

4-14 1/8 HPLC
1/8 HPLC Rt daidzein
13.63 genistein  22.1 formononetin  29.76 biochanin A
41.87 6-methoxyflavanone 44.43



4-15

13.32
41.76

1/16 10 uL
50uL  HPLC
4-15

formononetin

e genistein

LT

1/16 HPLC
1/16 HPLC Rt daidzein
genistein  21.78 formononetin  29.62 biochanin A

6-methoxyflavanone 44.4
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4-16

13.11

41.55

1/32 10 pL
50uL  HPLC
4-16

genistein

formononetin

1/32 HPLC
1/32 HPLC Rt daidzein
genistein  21.46 formononetin  29.35 biochanin A

6-methoxyflavanone 44.35
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1/64 10 uL

50 pL HPLC
4-17
genistein
i formononetin
/ bi och

4-17 1/64 HPLC

1/64 HPLC Rt daidzein
13.32 genistein  21.92 formononetin  29.78 biochanin A
41.87 6-methoxyflavanone 44.46



HPLC

4-18
A Da&idzein 35
30 //
25
> //
15
10 /
5 / y = 4339.0x + 0.355
/ R = 0.9pls4
0 1 1 1
0 0.0020.0040.0060.008
B Genistein
20
18 »>
16 //
14 /
12 /
10 /
8 /
6 /
4 y = 4843||7x + 0.08
27/ R = 0.90093
O 1 1
0 0.0010.0020.0030.0014
C Formononetin
20
/
- /
A /’
5 % .
prd y = 4116.|fx + 0.10;:
* 2 _
R = 0.9/993
0 0. 1 1 1 1
0 0.0010. 0020. 0030.0040. 005




D BiochaninA
12

w
o
©
N
oo
+
o

. 149

/ ;: 0.9b97

0 0.0010. 0020. 0030. 004

o N b~ O ©

4-18
A daidzein B genistein C formononetin

D biochanin A Excel



daidzein

4-19

4-19

mg/mL 100 pL HPLC

RP- C18
4-19

HPLC

HPLC

2.5
0.25 mg



HPLC Rt 14.66

29.58173 daidzein y = 43.392x + 0.3554
x 0.0067 mg 0.25mg 0.0067 mg  daidzein
1 mg 0.0268 mg daidzein daidzein
2.68 %
RP-C18
4-20
genistein

daidzein

4-20 HPLC
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4-20 HPLC

99.5 DMSO 8
mg/mL 40 pL
4-20 Retentiontime Rt 13.42
daidzein y =43.392x + 0.3554
daidzein 255.35 pg/mL Img 31.9pugdadzein
genistein
daidzein 26.8 pg/mg



0.05Nx1/2 0.025M
0.025Mx25/1000 uL  0.00625

0.05x25/28 0.0446
0.0446Nx1 0.0446
0.0446x22.5/1000 0.0010035......NaOH mole
0.0010035x1/2 0.00050175.......H,S0, mole
0.000625 0.00050175 0.00012325
0.00012325x2( )x14x6.25 0.02156g

1g/400 mLx20mL 0.05¢g
0.02156/0.05x100% 43.12%

protein% 28 22.5x1x0.0007x6.25x100/1x20
48.125%

43



(Surface Plasmon Resonance, SPR) Grb2
SH2 ?
Grb2 SH2
? ( 421 Grb2 SH2
GST-Grb2 SH2 ( immobilization ) CM5
93 GST-Grb2 SH2 (ligand)
EDC/NHS carboxymethy!|
GST-Grb2-SH2
ethanolamine (RU)
Grb2 SH2 CM5
d / 7 ¢ 7| 7
A oon -1 —c—c—wi—csTiEm ,sH, 1 G c—nH—csTiEmib ;s
oo - L coon oo
L eoe s pad TS cer e hlhcccmmn sz nano | ol dlecmicsnens
e [ —| e
—coor - —coor oo eom
v v e e
4-21



She(py) 72 ?
GST-Grb2SH2 CM5 She(py) 4-22
? 4-23 GST-Grb2 SH2
RU
140 +
1204 0.750 mM
100 + [Afj
80 - ﬁ 0.500 mM
(b}
7]
< 60 -
73
& 404 0.250 mM
0.125 mM
20 k
04 - - e WP S OV | fv’w \f‘\ —
-20 I I ' I I ! |
-50 0 100 150 200 25(
Time <
4-22 BlAcoreX GST-Grb2 SH2 She(py)
CM5 GST-Grb2 SH2 She(py)
GST-Grb2 SH2
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Response

RU

140 T
120 1 0.5000 mM
1 0.3750 mM
100 +
7 0.1875 mM
60 1 | 0.1250 mM
40 T f
- !
20 1 N
., S
0 e
20— —t———t——+—t+———F+——+—f+————++——+—F————+—+——§
0 100 200 300 400 500 600 700 800 900 1000
Time s
4-23 BlAcorex Grb2 SH2 ?
CM5 Grb2 SH2 peptide 3
Grb2 SH2
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ATT

?

Grb2 SH2

4-24

RP-HPLC

ey

4

L
. F L o
':;:.: p— \"I._“\ &
- e N
[

4-24

?  pepti

de3 RP-HPLC

4-25

peptide3 UV

225nm

MW (cal.)
Rt: 14.47

731.7545

? peptide3

HPLC

T o



{13

MF S B

)

SFIRF

3

LT

YT ||

s

E I!!::l

R L 1 TR

Fmoc-Glu-Tyr-Aib-Asn-NH,  peptide 3

MW (cal.) 224.25 129.1155 163.1760 32536 224.25
731.7545

MW (det) 7318

[AH

Gl

009

il

4-25 ? peptide3  FAB-MS Spectrophotometry

114.1039

L}

11
1t

(IFLECH U 0 T°T) 48 5L “CI5) 0 00 A S0 ) ) 1751

19 W] 10T |7 1




MCF-7 12 37 5
CO, 24 8 T2
peptide 3 0 125 250 375 50.0 625u M
4-26 peptide 3 375 50.0 62.5u M 48
MCF-7 A 72 B peptide 3
250 u M MCF-7
A
48 hrs
100 -
80 A T 'I_ T
T

< Jokk *k*

9\; 60 - = T

g

>

T 407

)

20
O T T T T T T 1
C 12.5 25.0 375 50.0 62.5
Concentration of peptide 3 (nM)

4-26 peptide 3 MCF-7 48

MCF-7 48 B peptide 3
0 125 25.0 375 50.0 62.5uM
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sigmapl ot student t-test + (n=3)

* P<0.05 *** P<0.01

B
100 -
72 hrs
80 - T .
*kk
§ 60 4 - *kk
£ L *kk *kk
o]
g T T
T 40
O
20 1
0 T T T T T T 1
c 12.5 25.0 375 50.0 62.5
Concentration of peptide 3 (nM)
4-26 peptide 3 MCF-7 72
MCF-7 72 B peptide
3 0 125 250 375 50.0 62.5uM
sigmaplot student t-test +

(n=3) *  P<0.05 ***  P<0.01



peptide 3

24
4-27
50.0

Apoptosis
O v

G0/G1 62
S 21
G2IM 17

37.5nM

G0/G178
S 9
G2ZM 13

4-27

62.5 MM peptide 3

_._|.<|... S .;'. b

peptide3

0 125 250 375 50.0 62.5uM

MCF-7 5x10° 37 5 OO,
12.5 nM peptide 3 24 S
24 Apoptosis 8 17
12.5mv 25.0nmM
GO/G1 78 k2 GOIG1 76
s 7 i s 1
] G2M 13

62.5 nM

GO/G1 79 . GOIG1 77
s 9 i s 7
G2M 12 ] G2M 16

Apoptosis 8 Apoptosis 17

-------

24
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-- , 0 015 031 0.62 1.25 /
(MCF-7)
MCF-7 4-1
(dose-dependent) (time-dependent) 4-2
MCF-7
DNA replication
Sphase S phase apotosis S phase-arrested undergo

apoptosis 94

% 97

2 Grb2
SH2 ? peptide3
Fmoc-E-Y-Aib-N-CONH, ? 375 p
M ? MCF-7 48 4-26
?  MCF-7 12.5 mM peptide 3 24
S 50.0 62.5nM peptide 3 24 Apoptosis

8 17 Apoptosis 4-27
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