17

18
©)

19



1

11

12
121
122
123
124
125
126
127
128

129
1.2.10
1211
13
131
132
133
134

135
14

21

22
221
222
223
224
225
226

CCl,4

CCl,4

DNA

HepG2

HepG2

H,0;

H»0,

24

N OO o o

~

10
11
11
11
12
12

16
18
22

23
24

24
24
24
25
25



2.2.7
2.2.8
229
2210
2211
2212
2213
2214
2.2.15
2216
2217
2218
2219

23
231
232
233
234
235
236
2.3.7
2.38
239
2.3.10
2311
2312

24

25

HPLC
Compound-6
Western blotting; WB
Immuno preci pipation; |P

Total RNA mRNA (poly (A)" RNA)

RT-PCR

DcR1 DcR2

DcR Origami BL2 (DES3) placl

U937 pB-gal

U937
EBV
HPLC
Compound-6
Compound-6 DNA
Compound-6
Compound-6
Compound-6
Compound-6
DISC DR5 TRAIL FADD
DcR1 uo37 Compound-6

25
26
26
26
26
27
27
27
28
28
28
29
29
30
30
30
31
33
33
35
35
36
37
38
38
40
42
43



60 kL 16 85 kL

BOD 35,000 - 80,000 ppm

1 5000
6000 CO,
3500
1
2-6)
(LDL)
LDL LDL

LDL
LDL



(NO)

EGCG

mitogen-activated protein kinases (MAPKS)

nuclear factor kB (NF-xB) DNA NF-xB
7,8)
1981 1

21

10 - 10%
( ) 1 20% - 10% 10"

10°
10,000
9)
( )
(Biological response maodifier, )
1960 (OK-432; )
Dall 80
30-40 10
5
50 11, 12)

‘Five-A-Day for Better Health’ report EU



3 1.0 2510

16
D_
ALT AST
4 Mahfdz
) DPPH ESR
16)
in vitro I (ACE)
1)
ACE
ACE in vivo
(SHR) 0.3
SHR 10
- GABA
18, 19)
GT3TKB 2)
advanced glycation endproducts (AGE) in vitro
1)
in vivo

in vivo



in vivo

17 1,700,000 0 1,700,000

18 1,600,000 0 1,600,000

3,300,000 0 3,300,000

Inagaki, S.,, Morimura, S., Gondo, K., Tang, Y.Q., Akutagawam H., Kida, K.: Isolation of
tryptophol as an apoptosis-inducing component of vinegar produced from boiled extract of black
soybean in human monoblastic leukemia U937 cells. Bioscience, Biotechnology, and
Biochemistry, 71 (2), 371-379 (2007).

, 102 (3),
222-224 (2007).
Inagaki, S., Morimura, S., Shigematsu, T., Kida, K, Akutagawa, H.: Apoptosis induction by
vinegar produced from black soybean boiled extract in human monaoblastic leukemia U937 cells:
difference in cell toxic sensitivity compared to normal lymphocytes. Food Science and
Technology Research, 11, 311-317 (2005).



(U937)

13 p.66,
(2006 12 9 ).

.1 (JSOFF),
(2006 11 21 ).

Takahiro, Seki; Sachiko, Tabata; Shigeru, Morimura; Toru, Shigematu; Kenji, Kida : Evaluation of
antioxidant activity of vinegar produced from rice-shochu post-distillation slurry in vivo and

identification of antioxidant compound in the vinegar. International Chemical Congress of Pacific
Basin Societies, p.32, Honolulu, Hawaii (2005 12 17 ).

~ 10
(JSoFF) p.oL, (2005 11 24 ).

17 p. 171,
(2005 11 15 ).

17 p. 12 (2005 10 6 ).



1.1
( )
ROS
3
31)
HepG2
1.2
121

CCl,4

28)

ROS
ROS
(
21-23)
2
2
29)
30)
32)
dihydrosinapic acid dihydroferulic acid
phytochemicals
34)
in vitro

H>0,

DNA

24.27)

33)

in vivo

caffeic acid,



p-hydroxyphenethyl acohol (tyrosol)

4-hydroxy-3-methoxycinnamic acid (ferulic acid)

SIGMA L- Sigma
()
1.2.2
Acetobactor aceti NBRC 3283 1-1,1-2
121° C 20
1-1 A. aceti NBRC 3283
(glL)
5.0
5.0
5.0
MgSO4 7H20 1.0
15.0
1-2
(gL)
10.0
10.0
10.0
(mL/L) 50.0
1.2.3
HepG2 Dulbecco’s Modified Eagle
Medium (DMEM) 10 FBS 100 pg/mL 100 units/mL
37° C 5% CO,
1.2.4
SLC 5 ddy 22+1° C
55+5% 1 5



125

A. aceti NBRC3283 1-1 30" C 48 1-2
75 mL 300 mL 2 A. aceti NBRC3283
300 C 24 3L BM SO3PI
1.35L 150 mL
5% (viv) 600 rpm 30° C 1vwm
pH 2N NaOH 4.0
0L MSJ-U2wW 27 L
15L 15L 250 rpm 30" C 05
vwm pH 6N NaOH 40
(DO) DO
DO 42 C 1
(H-600N ()
)
(DF-010H ( )
10 mM (PBY)
1.2.6
In vitro Kanazawa
*) %
125puL 10 mM 5 25 L 300 mM t-BuOOH 25 pL
100 mM 25 uL /PBS 2/1
25 ul 210
377 C 100 mg/L 25l
50 IPOX5o
1.2.7
100 mL 40 mL
20 5000 rpm 10
KUBOTAG700 40 mL
3
Rechner
%) Gilson HPLC System
L- column ODS A B
A [/ /5N HCI 10/89.9/01 B



/ /5N HCl 50/49.9/0.1 1 mL/min 5
5 40 A 100%-50% 40 60 A 50%-0 65 A
A 100 70 10 A
30° C 220 nm 280 nm

2 ( )

100%A
0 651

LC/IMS IMS-LC mate JEOL

OXFORD VARIAN
-d, 400 MHz 'H-NMR BC-NMR
Spectrum One FT-IR Spectrometer Perkin Elmer
I nstruments,
1.2.8 HepG2 H,0,
HepG2 Puiggros
% H,0,
tyrosol  ferulic acid
HepG2 96 37° C 5%CO,
HepG2 (10° cells/well) 37° C 5%CO,
24 24 HepG2 MTT WST-8
H20;
control 10 MM H,O, 1
23 23 10mMMHO, 1
23 23 10mMMHO, 1
GSH control
thiobarbituric acid (TBA)
GSH 5, 5€@ithiobis (2-nitrobenzoic acid) (DTNB)
1.29CCl,
CCly
In vivo AIN-93G
2,6-bis(1,1-dimethylethyl)-4-methyl phenol (BHT)
1kg 39759 2009 a 132¢g 100 g
709 50 g AIN-93G 359 (AIN-93G) 10 g
L- 39 25¢g
CCly CCly

CCls



Song ) 5 ddY
1
CCl, 200,
400, 800 mg/kg 100 umol/kg  tyrosol CCl,
(control ) CCl, (normal ) 9
10mL/kg 5 6 10% (viv)CCl4/
Control normal CCl, 20
AST (GOT) ALT (GPT)
GSH GSH GSH Px GSH Rd
80" C
05¢9
10 0.15 M KCl
1.0mM 0.05M BHT (059
0.5mL ) 05
mL 5x 10° M 1,1,3,3-tetraethoxypropane 30mL 01M
05mL 0.01M FeCl, 1.0mL 0.04M TBA
(15 mL ) 95 C 60 60
4mL nButhanol Pyridin 15 1 3,000 rpm 10 25 C
( ) 535 nm
thiobarbituric acid reactive substance (TBARS)
A=t .c-I|
( Red pigment Yot = Psasom £ red pigment
(9 Red pigment ) pr———
(X, x10),, +[ %s ] + Xy
= (AE peapignentsssmm) maint X 100"1(')ml OlSml“V‘” ml x 199 x10°
Red pigment 535 nm e=1.56x 10° Mlcm™ pLive=1 g/mL
1.2.10
Folin-Ciocalteu %
3.2mL 200 pL Folin 200
uL 3 10% 400 pL



1 750 nm Shimadzu UV-160A

caffeic acid
FID GC-353; FS'WCOT.0V101 GL ()
F-
129 CcCl,
GSH DTNB
0.4 mL 0.4 mL metaphosphoric acid solution (1.67 g metaphosphoric acid, 0.20 g
EDTA, 30.0 g NaCl 100 mL H,O ) 40 5000 rpm 4°C 5
0.4 mL 0.4mL 300 mM NaHPO, 0.4 mL 04mL HO
0.1 mL DTNB (0.02%, w/v; 20mgDTNB 100
mL  1.0% sodium citrate ) 412 nm GSH
GSH GSH umoL/mg protein
GSH glutathione
peroxidase (GSH Px) glutathione reductase (GSH Rd)
GSHRd 099uL 100 mM potassium phosphate buffer (pH 7.0), 1.1 mM MgCl,, 5
mM (GSSG) 0.1 mM NADPH
10 mL NADPH
340 nm 5 25 °C (Shimadzu
UV160UV-160A, Kyoto, Japan) GSH Rd nmol NADPH/min/mg-protein
GSH Px 1 mL crystal cuvette, 0.8 mL 100 mM potassium phosphate buffer (pH 7.0), 1.0
mM EDTA, 1.0 mM NaNjg, 0.2 mM NADPH, 1.0 U/mL GSH reductase 1.0 mM GSH
5uL NADP NADPH
340nm 3 GSH Px nmol NADPH/min/mg-protein
1211
+ t- P
0.05
13
131
70L 29
38 gL 73%

Folin-Ciocalteu 1.07 1.33 mg/mL



132

in vitro
IPOX 5o 0.005 mL/mL IPOX 50
0.005 mL/mL
1.3.3
1-3
10
HPLC
127 galic acid 5.6 caffeic acid 225 ferulic acid
30.5
1-1 HPLC 7
1-4
IPOX 5o 0.0001 mg/mL  0.0002
mg/mL
HPLC HPLC
1-3 (IPOXs0)
IPOX50 (mg/mL) (mg)
0.03 209
0.001 17
0.03 178
NMR LC/MS FT-IR MS
MS m/z; 121 m/z; 107 108 122
120 H-NMR
(CDOD3, 400 MHz) 8 2.79, 3.76, 6.78, 7.10 BC-NMR (CDOD3,
100 MHz) 8 38.57, 63.75, 115.45, 130.04, 130.43 "H-NMR

MS
=7.26+" R1
=1285+1; +1, + 13

BC-NMR

P X,

N w
‘;/!// H\
o=

%

tyrosol



40000 —

= 220 nm

= 280 nm
£ 20000
2
E
o—d
1 | | 1 | 1
] 20 40 Bl
Minutes
1-1 HPLC 280 nm -
8
1-4 HPLC (IPOXx50)
No.
R.T. RT~5 RT7 RT14 RT21 RT23 RT29 RT34
159 14 14.1 35 19 1.6 16
mg
IPOX 50
0.02 0.002 0.0001 0.04 0.02 0.0002  0.007
(mg/mL)
1-5 Spectral Data Base System (SDBS,
) tyrosol
FT-IR tyrosol
FT-IR 1-2 tyrosol
HPLC LC/IMS
tyrosol tyrosol
IPOX s 0.0002 mg/mL IPOX 50 0.0001

mg/mL



1-5 SDBS

N H 5, ppm Bc 6, ppm
o SDBS SDBS
1 — 130.430
2,6 7.104 6.933 130.039
3,5 6.777 6.668 115.445
Jz,e 35— 8Hz No data.
4 — 155.880
7 2.788 2.607 38.565
8 3.755 3.531 63.749
Tyrosol
5 6
L . - 7
’_ e o Y
| d d
% OH
|
|
1-2 tyrosol HPLC
( ) tyrosol ( ) 1-5 No.
NMR LC/MS
MS MS m/z; 209 m/z; 209 195 151
200
H-NMR (CDODg3, 400 MH2z) 6 3.95, 6.38, 6.86, 7.11, 7.23, 7.66
BC-NMR (CDOD3, 100 MHz) 6 55.63, 110.81, 115.31, 115.31, 115.64, 123.20, 126.96, 146.14,

148.53, 149.66, 170.22

ferulic acid



1-6 SDBS

ferulic acid HPLC FT-IR
ferulicacid FT-IR HPLC
ferulic acid
1-6 SDBS
No H 5, ppm Bc 8, ppm
' SDBS SDBS

1 126.964 125.68

2 7.232 7.302 123.196 122.70

3 115.305 115.44

4 — — 149.659 148.98

5 6.861 6.819 148.531 147.81

6 7.109 7.106 110.811 111.09

7.524

7 7.658
37602 15.4 Hz 146.144 144.38

8 6.376 6.396 115.635 115.54

9 — - 170.216 167.86

OMe 3.949 3.838 55.627 55.59
HO
1-3 Ferulic acid 1-6  No.
1-7 tyrosol ferulic acid



1-7 tyrosol ferulic acid

Tyrosol Ferulic acid
(ng/mg-freeze-dried sample) (ng/mg-freeze-dried sample)
5.98 0.14
1.87 0.29
134 HepG2 H,0;
HepG2 133
tyrosol ferulic acid
1-4 2.5 mg/mL
1-5 tyrosol ferulic acid 200 uM
HepG2
0- 2.5 mg/mL tyrosol ferulicacid 0-200 uM
120 -
100 ._
g 80 4
60
AN
2
O 40 4 - ——
T
20 -
0 v L
0.1 1 10
(mg/mL)
1-4 HepG2 +3SD
1-8 1.0 mM H,0, (control )
TBARS (normal) tyrosol ferulic acid
TBARS GSH
15 TBARS
control 1-9

GSH 1-4 2.5 mg/mL



120 «

100 <

(%)

80 4

60

40 4

HepG2

1-9 25 mg/mL
GSH

—8—Tyrosol —— Ferulic acid

1-5 Tyrosol

1-8 HepG2 H,0,

tyrosol ferulic acid

** P < (0.01vs. control

10 100

(HM)

ferulicacid HepG2

GSH
+8D *P <0.05,

TBARS
(nmol/mg-protein)

GSH
(nmol/mg-protein)

(normal)

1.0 mM H202 (Control )
25 uM tyrosol+ H202
50 uM tyrosol + H202
100 uM tyrosol + H202
200 pM tyrosol + H202

25 uM ferulic acid + H202

50 uM ferulic acid + H202

100 uM ferulic acid + H2O2

200 uM ferulic acid + H2O2

0.389 + 0.08

0.576 + 0.07

0.457 +0.04

0.393 + 0.05**

0.349 + 0.05**

0.364 + 0.05**

0.457 + 0.05

0.384+ 0.04**

0.396 + 0.05**

0.339 + 0.05**

51.1+7.26

36.8 +£5.48

40.2+1.23

41.7 £ 5.93*

38.0+6.15

445+ 1.97**

31.0+£7.26

47.0 + 8.28*

51.7 £ 7.28*

41.0+4.81




1-9 HepG2 H,0; GSH
+SD *P < 0.05, **
P <0.01 vs. contral
TBARS GSH
(nmol/mg-protein) (nmol/mg-protein)
(normal) 0.28 £ 0.08 63.20+ 7.26
1.0 mM H202 (Control ) 0.66 £+ 0.07 39.02 +5.48
0.25 mg/mL + H202 0.38 +£ 0.04* 56.48 + 1.23*
0.5 mg/mL + H202 0.30 £ 0.05** 58.16 + 5.93*
1.25 mg/mL + H202 0.31 £ 0.05** 58.03 + 6.15*
2.5 mg/mL + H202 0.22 £ 0.05** 58.84 + 1.97**
0.25 mg/mL + H202 0.38 £ 0.05** 54.66 + 7.26*
0.5 mg/mL +H202 0.27 £ 0.04** 59.78 + 8.28*
1.25 mg/mL + H202 0.25 £+ 0.05** 57.20 + 7.28*
2.5 mg/mL + H202 0.29 £+ 0.05** 47.26 + 4.81*
1.35CCl,
HepG2
CCly
tyrosol
1-6 CCl, tyrosol
5 normal
6 CCly
1-7 ALT AST control normal
400 mg/kg control
ALT AST 200 — 800 mg/kg
control ALT AST 100 umol/kg  tyrosol
control ALT AST 1-8
CCly control TBARS normal



200 — 800 mg/kg

TBARS 100 umol/kg  tyrosol control TBARS
tyrosol
n=>5
(200 mg/kg)
— (400 mg/kg)
= (800 mg/kg)
5 0 ma
0;9 (800 mg/kg)
% —— Tyrosol(200mg/kg)
o
ag ccl,
0 ) ) ) ) ) J
0 1 2 3 4 5 6
Days of sample pre-administration
1-6 5 5 ddy
tyrosol 5 Normal control
GSH
1-9 Cdcl, control normal GSH
400, 800 mg/kg GSH
200 — 800 mg/kg 100 pmol/kg  tyrosol
control GSH GSH Px GSH
Rd 1-10 CCl, control
70 , 50% GSH Px 400, 800 mg/kg
800 mg/kg GSH Rd
400, 800 mg/kg
100 umol/kg  tyrosol control



n=5

12000 =
ITALT I11AST
= -
= 9000 <
v -——
5
*
< * TT * % 2'6_
° i T *
S 6000 = o x X
b) * %
< i
E I
2 3000 = L]
[¢B] e
n ] L
0 Normal 'C l' " 400 © goo 200 ° 400 ° 800 100 (:mol/kg)
ormal Contro o) (oD Tyrosol
1-7 CCl, 20 ALT AST
6 10% (VIV)CCly AST
ALT +SD *P < 0.05, ** P < 0.01 vs. control
n=5
250 +
5 b
(D] -
E 200 . — —
© * %
$ 150 -
o I L
S [
e
£ 100 -
7))
x
5
l_ 50 -
0 L] L] L] L] L] L] L] L]

L]
400 800 200 400 800 100 (umol/kg)
(mg/kg) (mg/kg) Ty rosol

Normal Control 200

1-8 CCl, 20
5 6 10% (v/v)CCl 4/
+SD *P < 0.05, ** P < 0.01 vs. control



>
1
(¢,

GSH(nmol/mg-protein)

1-9 CCl,

GSH

B 2] 0]
o o o
N N N

Enzyme activity(nmol-NADPH/min/mg-protein)
N
o

80

60

40

= = =
o N S
o o o
[ [ [
>(.
>(.

* %

*

' " 200 ' 400 800 200 = 400 = 800 '
Normal Control 100 (HTOI/kg)
(mglkg) (mghkg) 1T
20 GSH
6 10% (v/v)CCld/ 20
+SD *P < 0.05, ** P <0.01 vs. control
I1GSH Px 11 GSH Rd
*
* [
* [
I i
*
T
L] I |

o

1-10 CCl,

GSHRd

Normal Control

5

L] L]
200 400 800

T v v -
200 400 800 100 (umol/kg)

(mg/kg)

20

10% (v/v)CCly/

(mg/kg) Tyrosol

GSH Px GSHRd
GSH Px

+SD *P < 0.05, ** P < 0.01 vs. control



1-7 100 umol/kg  tyrosol
tyrosol 3 100 pmol/kg
ALT AST TBARS
GSH
tyrosol
tyrosol GSH
400, 800 mg/kg 800 mg/kg
GSHRd 400, 800 mg/kg
ferulic acid tyrosol
Tyrosol  LDL 0.4 ferulicacid  AOM
%) phytochemicals
45-47)
Sasaki
48)
Tyrosol
14
tyrosol ferulic acid
tyrosol 9
tyrosol ferulic acid
HepG2 H20,
CCl,

CCl,4

800 mg/kg

tyrosol

GSH Px

43, 44) Liu

DMBA

ferulic acid

Tyrosolo

ferulic acid

GSH



21

50-55)

2-1

56-61) U937
62)

63-65)

Elimination of tumor cell

Hormone _
Cytokine Phagocytosis of macrophage

Anti cancer agent (Escape of inflammatoly reaction)

Polyphenol e
o . e !

Formation of apoptosis bodies

Immunity

Immaturity T cells

00D O

M ature cell Marro

Generation Differentiation

ﬁ nu@@

Apoptosis Apoptosis

2-1



U937

Caco-2
2.2
221
100 ml
=50 50
2.2.2
U937
2.2.3
1x10 cdldml
WST-8
2.24 DNA
24
4

1 mM EDTA, 6M Nal

10 mM Tris-HCI (pH 8.0) 1 mM EDTA

Gy/G; arrest &)
40% HL-60 )
100 ml ELEYA 20
2
ml 15,000rpm 5min 4
045pu m
U937
10% RPMI 1640 5% CO, 37
WST-8 96
5 CO, 37 12 h
37 h
490 nm
1x10 cells/ml 12
Ishizawa ) 10,000 rpm 5 min
DNA 0.05% SDS 10 mM Tris-HCI (pH7.5)
K 1 mg/ml 37 1h
DNA 50 50ul TE
DNA 15

FAS



225
Annexin-V-FLUOS
Staining Kit & U937 x10%cells 200xg 5min
PBS 100 1 Annexin-V-FLUOS FITC
Annexin-V Pl 15 min
Cyto ACE Jasco, FL1: 4388 nm, 530nm FITC Annexin-V
FL3: 488 nm, 600 nm Pl Cytoflow-300
Annexin-V
Pl
226
PBS 2 10 ml 10 ml
400xg 30min PBS
400xg 30min
10%FBS 2% PHA -M RPMI 1640
227 HPLC
HPLC
Gilson
L-Column™ 20 mmi.d x 250 mm
5N 89.9:10: 0.1, viv
B 5N 49:50:0.1, viv
A B
0- 10 100% 0%

10- 80 60% 40%

80-100 0% 100%

100-120 0% 100%

120-135 100% 0%

30
10 ml/min

220, 280 nm

135 min



2.2.8

Compound-6 UV/VIS -
NMR
UV-1700 UV ,
Lcmate (JEOL, positive, APCI)
'H- and *C-NMR UNITY INOVA (VARIAN, Oxford AS 400)
(SDBS, AIST)
2.2.9 Compound-6
Compound-6 221 HPLC 74 min
0.1 mg/ml x 0.1 x100 (g)
100¢g Compound-6 mg
Compound-6 MS
Compound-6  MS m/z : 130, 144, 161
2210
100 ml 15¢ 5x10° cells/ml MM yeast nitrogen
base w/o aminoAcids 1.7 g 59l D- 20 g/l 100 ml
0.04 mg 5x10° cells/ml 30 2 3,000
rom 5min 4 HPLC
2211
3,8, 9 Cagpase Colormetric Protease Assay Kit (
) U937 100pu M Compound-6 24 h
PBS 15,000 xg,
10 min 4 IETD-,
LEHD-, DEVE-p- (pNA) 50u g
96 37

600 nm



2212 Western blotting; WB
100p M Compound-6 24 h U937
rp , 10 min, PBS 2

HCl PH 75 ,150 mM NaCl, 0.1% (w/v) SDS, 1% (w/v)
ug/mi , 1 mM phenylmethylsulfony! fluoride

SDS

U937
wB 50
X-100, 1% (w/v) deoxychalic acid, 1

3,000

Tris

125 mM Tris-HCI (pH 6.8), 10% (v/v) 2-

, 4% (W/V) SDS, 0.1 g/ml , 0.1 mg/ml
100 5 BCA
50u g SDS 25 mM Tris-HCI (pH 7.4), 192 mM , 1% (w/v) SDS
10% SDS-PAGE 25mM
Tris-HCI (pH 8.9), 192 mM , 10% (vIv) PVDF
0.3% 1h 1/1000
1 Table 6-1 4 1h TBST Tris buffered saline Tween-20;
25 mM Tris-HCI (pH 7.4), 0.15 M NaCl, 0.1% (w/v) Tween-20 3 HRP 2
1/10,000 1lh TBST 3
ECL
2213 Immuno preci pipation; | P
100p M Compound-6 12 h U937 U937
PBS 2 IP 20 TrisHCI (pH 7.5), 137 mM NaCl, 2 mM
EDTA, 1% wliv X-100, 1% (w/v) deoxycholic acid, 1 pg/ml , 1 mM
phenylmethylsulfonyl fluoride
5u 1 ProteinG-Sepharose 2ul 2h
- - 4 24 h
- - - - DS
100 5min SDSPAGE WB
2.2.14 Total RNA mRNA (poly (A)"RNA)
U937 total RNA Catrimox-14 RNA Isolation Kit ver 2.11
1x10° cells PBS 2 500 1 Catrimox-14
20 min 3,000 rpm, 5 min DEPC
10,000 rpm, 2 min 4 2M ml
2 15,000 rpm, 20 min 4 RNA
DEPC total RNA total RNA MRNA Oligotex
dT30  (super) 50 u g toa RNA MRNA

MRNA



2215 RT-PCR

100 M Compound-6 uo37 uo37
lp g total RNA RT-PCR RT-PCR  SuperScript™ One Step RT-PCR for Long
Template RT 50 50min 94  30sec
57 30 sec 72 30 sec 35 DNA 3
2.2.16
total RNA 20 g 0.8% /5%
pT7Blue
DcR1 PCR 94 30 sec
55 30 sec 72 30 sec DcR1 cDNA DcR1
DIG RNA
DIG DIG
DIG CDP Sar, ready to use
2217 DcR1 DcR2
(1) DcR1 DcR2 cDNA  PCR
Human lung total RNA DcR1 DcR2
RT-PCR DcR1 cDNA
DcR2 fusion PCR
DNA fusion PCR
DcR2 cDNA DcR1 DcR2 cDNA BLK
(2) pTrEX™-4Neo
pTHEX™-4 Neo Novagen 10 g PshAl 37 1h
DNA BAP; Bacterial
Alkaline Phosphatase pTriEX-Neo 5€31
©)
RT-PCR DNA pT7Blue TA

Blugal 5-Bromo-3-indolyl-p-D-galactoside pT7Blue



PCR DNA Takara Blunt end Kit
DNA 16 1h
PshA1 pTrHEX™-4 Neo DH-5v1
100 mg/l
LB 10 g/l 59/ 10 g/l 1759/
37 PCR
Beckman SEQ NCBI Blast
http://www.ncbi.nlm.nih.gov/blast DcR1 cDNA pTriEX™-4 Neo
DcR1/pTriEX4 Neo
2218 DcR Origami BL2 (DES3) placl
DNA Origami BL2 (DE3) placl
100 mgy/l LB
10 g/l 59/ 10 g/l 17.5g/l 37
LB 100 ml 37 ODgpo 0.5
1.0 50 ml 2 1mM
100 mM IPTG  Isopropil-B-D(-)-thiogalactopyranoside 37
3h 3,000 xg, 10 min 20mM Tris-HCl
pH 8.0 15,000 xg, 10 min 4
His MicroSpin
Purification Modul 10 p 01p
SDS-PAGE His-tag
2219 U937 B-gal
D
Lipofectamin™ 2000
Stable expression Transient expression
Lipofectamin 2 ul 1pg DNA RPMI 1640
50 ul 10 min
20 min U937 1x10° cellg/ml RPMI 1640
24 12h 37  5%CO, RPMI 1640
24h
(2 p-gd

B-gal assy kit uo37



p-gal assy p-gal

O-nitrophenyl-p-D-galactopyranoside
420 nm

2.3
231 U937
EBV
2-2 U937
232
2-3 EBV
EBV
2-4
12h U937 Annexin-V
A

Lysis
15,000 rpm, 10 min
pB-gal ONPG
ONP  O-nitrophenadl

[
[Sa)
o

—

o

S
-
"

U937
U937
U937 DNA
10 mg/ml
10 mg/ml  EBV
( 25 EBV U937
———Co——37

o

Cell Viavility (%)

(WBV)
Abbreviations
U937

Black soybean

(EBV)



A EBV WBV B

M1 2 3 4 M1 2 3 4 M1 2 3 4

2-3 DNA
A, 0 mg/ml (lane 1); 1 mg/ml (lane 2); 5 mg/ml (lane 3); 10 mg/ml (lane 4).
B, 10 mg/ml EBV 0 h (lane 1); 4 h (lane 2); 12 h (lane 3); 24 h (lane 4); M, A DNA
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A B
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A, Annexin-V/PI dot plots. B, The proportions of apoptotic cells are shown by the bar diagram as the
distribution of the Annexin-V+ /Pl — area. The values shown are means (= S.E.M) of triplicate experiments.
***n < 0.001; **p < 0.01; *p < 0.05.
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HPLC 2-7 10
No. 6 DNA ELISA
DNA
2-8 Compound-6
2.3.5 Compound-6
HPLC Compound-6 11 6 mg Compound-6

Compound-6

UV AMax (MeOH) 223, 280 nm;

Reteintion time of HPLC ~ 74min,

'H NMR (CDCl5, 400 MHz) 6 2.04 (1H, 5), 3.08 (2H, t, J=7.5 Hz), 3.90 (2H,t,J 7.5Hz), 6.70 (1H, m),
7.15 (1H, m), 7.22 (1H, m), 7.41 (1H, m), 7.64 (1H, m), 8.08 (1H, s)

BC NMR (CD;0D, 100 MHz) & 29, 65, 112, 118, 121, 123, 124, 128, 137 (Fig. 5-3 A)

MSm/iz 130, 144, 161 [M+H]"

FAB-MSm/Z 403 [M+H]"

Compound-6

!

A
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A, . B, compound-6. Absorbances at 220 nm (green line) and

280 nm (brown line).
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Tryptophol (A), indole-3-carbinol (B), tryptoamine (C), indole-3-carboxylic acid (D). 0 mM (lane 1), 0.5
mM (lane 2), 3mM (lane 3), 5 mM (lane 4) for 24 h.
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a , mg-tryptophol/kg- each vinegar.
A J[——A—oj
s N
C
L A
2-11 Compound-6
(A) , (B) , (©) Compound-6
238 Compound-6
Compound-6
Compound-6
Saccharomyces cerevisiae
Compound-6
Compound-6 2-12A, B
Compound-6 2-12C Compound-6

2-2



Compound-6
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