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2007 2007 2009

PET
BL21(DE3)
Takahashi [S. Takahashi et al. Biosci.
Biotechnol. Biochem. 70(12), 2913-2918 (2006)]
Nma- I le-His-Pro-Phe-His-Leu*Val-1le-Thr-
His-Lys-(Dnp)-D-Arg-D-Arg-NH, (*, ) [S. Takahashi et al.
Biosci. Biotechnol. Biochem. 71(10), 2610-2613 (2007)]

Sep-Pak Vac C18 35cc (Millipore)






2007 2007 2009

SA-402

1%
NaCl MSG (o

0.5%






_____________________ 2007 2006 2008 .
-0.05 0.2
7.9>4.3>10cm
50g
12.5 37.5¢ 100g
5 100 10
-0.03MPa 0.03MPa



2007 2003 2007

1
500 1509 (30%)
2.59(0.5%) 12

2)

10% 10% 2%

30% 12

3) pH pH

1) 25.8%

2) 10% 10% 2%

3)

10% 2% 10%

%) 10% 2%
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5)

D
2)

10%

2%

B1 BfFLaooLDiB TS /MIER

T (g~ 100ml) | FHRE (%6) (e 100mi) | SHAR (%) Jirme-" 100ml) | HIRE (%) |(me- 1000 JLIE (0]
LT, 30.8 04 47.7 0.5 733 0.7 673 0.6
FANSE 460.9 57 5206 57 B75.8 B2 2875 FI
ALAzy 5635 6.4 B48.1 B4 B19.2 £.2 2316 FIF]
£ 557.4 6.3 636.3 6.3 619.0 5.7 306.9 2.8
FANTE 190.5 21 218.2 22 2217 20 1.5 0.3
PR 1167.8 13.2 1351.4 13.3 16673 15.3 3644 3.3
L 3812 44 4673 46 4256 k] 1066 if
= 8268 83 1058.5 10.4 1051.0 8.6 291.9 27
iy 5857 6.7 675.9 6.7 718.1 6.6 7749 25
55 i 241.1 27 255.4 25 7536 23 1137 1.0
PRI 48.1 05 50.6 05 374 0.3 11.2 K]
{904 368.7 47 3745 a7 4205 a8 730.2 21
P 5485 6.7 5325 57 5049 46 3057 a6
F05 [FF] 1.0 BB 0.8 98.9 0.8 56.1 0.5
F1=NTIzy 353.9 40 385.1 .8 419.8 3.8 203.4 1.9
EAFY 1623 18 191.7 ] Ziih 20 fi5.5 Y]
i 1080.8 122 12515 12.4 1393.8 12,7 308.3 28
Ty =y 258.4 9.7 1008.5 9.9 11176 102] 12158 11.1

o 320.8 16 A6E.9 a6 3817 a5 1415 13 ]
&ﬁ| BEEY.1 100.0 101475 1000 | 10932.0 ool 47077 431 ]
12000 OEKSR
/ B ‘H- % % =
10000 O E’ q;E ﬁ
8000 ol
g
= 5000 /
w
E
4000 L~
2000 ]
" 3 ~ : 5
5 o ol
% & ‘F\l '_“i‘ ﬁiw }.@‘
& L at 4 & e,
o A ,
oy ) 5
.i\p” % "'"F
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2003

7

200

D

2)

3)

4)
5)

D

2)

3)

4)

5)

6)

7
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2007 2006 2007
1)
(10mDh) ( ) (0.0079) o
(209) a- (
(o ) (ACP)
1 2 3 4 5 6 7 8 9 10
, 0 0.25 0.50 0.75 1.0 0 0.25 0.50 0.75 1.0
()
2) E. coli
0 0.1% E. coli
(3.0><10%/ml) 1000
(aomb) (0.007g)( ) E.coli (100ul) o (20g9)
E. coli E. coli E. coli
(E. coli )
3)
(509) ( )(0.035g) o (100g)
0.25% ( )
15%
3.5% 2
(A E) 0.25% @)
4609 4:1 5009
3.5kg 5 3
2
A B C D E F
100 75 50 25 0 100 0.25%
0 25 50 75 100 0
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D

0.5% (1 2 3
2) 0.02% E. coli 0.1% E. coli
« 3
3) 22 A B CDEF
F F 2 F
( 12 ) F ( 10 )
F XoZ 25.10 1% F X
14.51 5% F F
A E
B CD F
1400 — 1400 40000 —
1200 H 1200 35000 |
= 30000 (M
1000 1000 S
g 25000 H
800 H [ o 80
> 20000 [
600 600
15000 H
5 400 H 400 —
10000 [
200 200 H 5000
o E - . I:l[l .
1 2 3 4 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
1 (o ¢ 2 3 ACP
3 E. coli
% 0 0.01 0.02 0.03 0.04 | 0.05 0.06 | 0.07 0.08 | 0.09 0.10
E. coli
3400 | 4600 | 4100 2800 3300 3800 3600 3600 2900 3000 3000
CFU/g
E. coli
30000 5700 2200 1500 2200 260 240 38 5 8 0
CFU/g
(® ¢
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2007 2006 2007
(1) 2006
1 (0.0359)( : ) 50mI o (1009)
- ( (o
)
2)
15% 3.5%
a) 1kg 4:1 1kg
2kg 5 3
b) 11 2 60 3
1kg 1kg 2kg 5 3
(2) 2007
1) (10ml) (
)(0.007g) o (20g)
1 2 3 4 5 6 7 8 9 10
0 0 0.25 0.50 0.75 1.0 0 0.25 0.50 0.75 1.0
(]
2) E. coli
0 0.1% E. coli (3.0><10%/ml)
1000 (10mI) ( )(0.007g)
E. coli (100ul) o (209) E. coli
E. coli E. coli (E. coli
)
3) (509) ( )(0.035g) o (1009)
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0.25% ( )
D-2) 2 (A B)
0.25% () 4609
4:1 5009 3.5kg
5 3
A B C D E F
100 75 50 25 0 100 0.25%
0 25 50 75 100 0
(1) 2006
D o-
20 1.5
2
2)
(2 2007
D
0.5% 0.02% E. coli 0.1%
2) 2006
22 A B CDTEF
F F 2 F
12 ) F ( 10 )
F X 25.10 1% F Xo
14.51 5% F F
A E
B C F
2
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e eo..22007 2003 2007 .

1 3

5¢ 8ml 1 80

5
10ml 105 3
3 1 80
5 2
M pH6.8 1mL BPBlmg,
2mL, ME1.2mL, SDSO.4g 10mL 90 2

SDS-PAGE

0.1
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04
-
= 0864 °
0.35 [ | ]
m
o &# .
0.3 ° L
~C
0.25
25 3 35 4 45 5 55 6
g/100g
(D)
3.1 (@) (@) (@)
2.4 + + +
1.8 0 33.8+4.6 9.1940.55 0.277+0.042
1‘2‘ 1 32.2+4.5 9.18+-0.58 0.291-0.046
ol 33.0+3.5 9.35+-0.66 0.287-0.039
90.0 30
kDa kDa
97.0 — 97.0 -
66.0 — 66.0 -
450 —
450 =
300 -
30.0 -
201 -
20.1 -
144 —
144 -
1 2 3 4 5 6 7
1 2
2
DTT
54 2007 9

Ohno et al., Food Sci. Technol. Res., 13, 301-304 (2006).
Ohno et al., Biosci. Biotechnol. Biochem., 71, 2912-2920 (2006).
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o eeoo_..22007 2003 2007 ..
10mM 1 SDS
M pH6.8 1mL BPB2mg,
4mL 10mL SDS-PAGE
3 1 80 5
2 M
pH6.8 1mL BPBlmg, 2mL, ME1.2mL, SDSO.4g 10mL
90 2 SDS-PAGE

SS
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0% lhr 42.1 9.4 0.228
0.35% 15hr 36.2 10.5 0.294
OIS 363107 0299 ...
0% 15hr 41.8 10.3 0.248
0.35% 15hr 35.5 10.4 0.295
. L.0% ______15hr ___36.7. ______ 10.6__________ 0.291 ...
LGC 0% 1hr 7328 8.3 0.258
0.1% 15hr 27.6 9.2 0.336
0.4
- - 0.2
- 0.1
o —— 0
P ow
Na,HPO,  Na,SO, DTT

DTT

2-1c

- 21 -



2007 2005 2007

- 22 -






2007 2005 2007

- 24 -



A EH BRI

e -
S 2 D P
PR e R s
L

o EE R o DL o L
s e

SR FEdE T

L e it il
Wy il

LTk s

TEEh et © s

e — Lk e s —

[T b s o R

et B e MR LY e
S i e L

bt SHETT TR T

SRR LU e

LSRR REET A

B UG [T M3 |

- 25 -



@
2007 2003 2007
(RSA) (o {
RSA
RSA
16s
B.cereus Aeromonus Streptomyces Streptomyces
PCR
C-
S.cerevisiae
Streptomyces RSA
Streptomyces Aeromonus RSA
1% 0.5% 0.5% CaCl,10mM
27°C  120rpm RSA
pH6.0 40°C 35°C 90% 30°C  70%
« )
RSA (
)
RSA
Streptomyces RSA ( )
Aeromonus
Streptomyces RSA
RSA
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Biosci.Biotechnol . Biochen. ,69(6),1073-1081(2005)

( 2005-143440)

( 2005-208480)

120
100
80
60
40
20

Relative activity(%)

o

25 30 35 40 45 50
Temperature(°C)

Aeromonus RSA ( )

120

[E
o
o

80
60
40
20

Residual activity(%)

30 40 50 60 70
Temperature(°C)

Streptomyces RSA ( )
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2007 2003 2007
(RSA) (o {
RSA
RSA
16s
Streptomyces Aeromonus B.cereus Streptomyces
PCR
C-
S.cerevisiae
Streptomyces RSA
Streptomyces Aeromonus RSA
1% 0.5% 0.5% CaCl,10mM 27°C 120rpm
RSA
pH6.0 40°C
35°C 90% 30°C  70%
Biosci.Biotechnol.Biochen. ,69(6),1073-1081(2005)
( 2005-143440)
( 2005-208480)
RSA )
RSA
Streptomyces RSA Aeromonus
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Streptomyces RSA

RSA
Streptomyces RSA
Aeromonus RSA
. cereus RSA




D

2)

3)
3-A
3-B

1) 18
18

2)

3)
3-A

JA

AOK139

18

2003 2007

19

AOK139

- 30 -

AOK139
EFA)

11



3-B

- 31 -

19 30 16.41
12.29 2.13
1 16.79 0.4432 0.3994 5.27
2 18.63 0.4425 0.3994 5.34
3 16.87 0.4418 0.399 5.32
4 16.99 0.4434 0.3986 5.42
5 AOK139 15.40 0.4484 0.3998 5.27
6 AOK139 17.01 0.4444 0.3993 5.32
7 AOK139 14.43 0.4438 0.3972 5.41
8 AOK139 17.15 0.445 0.4008 5.36
1
2
3
4
5
6
7
8
20
2007/6/27
2007/8/10
2007 2007/11/14
2007 o 2007/9/20




©)
JA
11
.. %007 2008 2007 ..
A.
13 18 8 124
135
B. AOK139
AOK139 AL-1
C.
D.
B-
A.
AOK139
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B.

AOK1
AOK139

2.13

S7

39

30

6

HPLC

AOK139

16.41
H17.7.15
B-
52
17
H19.8.10
2007
2004 2007
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12.29

11

51,698-702(2004)

H16.4.23
53

2005
2005
53,388-393
H17.8.30
H17.11.10
H17.11.18
H17.12.1
53 H18.8.29
H19.6.27
H19.11.14



2007 2003 2007
Paenibacillus sp. B38 D-
(Paenidase, )
1% 1%
0.5% 0.3% NaCl pH 7.0 30
Suc-[D-Asp]-MCA
380 nm 460 nm

[S. Takahashi et al., J. Biochem. 139(2), 197-202 (2006)]
50 mM Tris-HCI, pH 8.0, 0.02% Tween 20, 0.02% NaN,
Paenibacillus sp. B38
DNA
SDS-PAGE PVDF

PCR

500 1,000 51016
51017

PCR 322
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51016 51017

(Paenidase)
3 D- 19 9 14
Satoru Nirasawa, Motomitsu Kitaoka, Hideyuki Kobayashi, and Saori Takahashi, Cloning
of novel D-aspartyl endopeptidase, Paenidase, from prokaryote.
International Meeting of the International Proteolysis Society 2007
Patras, Greece, 19 10 23
Satoru Nirasawa, Motomitsu Kitaoka, Hideyuki Kobayashi, and Saori Takahashi, Primary
structure of novel D-aspartyl endopeptidase, paenidase, from prokaryote.
30 80 19 12 13
D-
(Paenidase)
2008 20 3 27
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2003 2007
30
1% 1% 0.5% 0.3% NaCl
1.5% pH 7.0
70 30
30 24
30
D- (DAEP)
Suc-[D-Asp]-pNA
DAEP
Paenibacillus sp. B38
DAEP
SDS-PAGE PVDF
PCR
4,100 1,100
DAEP
16s rDNA

Paenibacillus sp. B38
(Paenidase, Paenibacillus sp. D-Aspartyl Endopeptidase)

N9 F70 52262 $2502 51016 S1017
PCR
322
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D- 2006-271275

Y. Liu, S. Takahashi, H. Ogasawara, H. G. Seo, M. Kawagoe, F. Hirasawa, N. Gou, Y. Ueno,
T. Kameda, and T. Sugiyama, Protection of hepatocytes from apoptosis by a novel substance
from actinomycetes culture medium. Biomed. Res. 26(1), 9-14, 2005

S. Takahashi, H. Ogasawara, K. Hiwatashi, K. Hori, K. Hata, T. Tachibana, Y. ltoh, and
T. Sugiyama, Paenidase, a novel D-aspartyl endopeptidase from Paenibacillus sp. B38:
Purification and substrate specificity. J. Biochem. 139(2), 197-202, 2006

Saori Takahashi, Hironobu Ogasawara, Keishi Hata, Kazuyuki Hiwatashi, Kazuyuki Hori,
Tadanori Tachibana, Yoshifumi Itoh, and Toshihiro Sugiyama, Bacterial D-aspartyl

endopeptidase. 17 10 21
D-
D- 17
D-
- Paenidase -
6 8 9 2
D-
(Paenidase)
3 D- 19 9 14

Satoru Nirasawa, Motomitsu Kitaoka, Hideyuki Kobayashi, and Saori Takahashi, Cloning
of novel D-aspartyl endopeptidase, Paenidase, from prokaryote.
International Meeting of the International Proteolysis Society 2007

Patras, Greece, 19 10 23
Satoru Nirasawa, Motomitsu Kitaoka, Hideyuki Kobayashi, and Saori Takahashi, Primary
structure of novel D-aspartyl endopeptidase, paenidase, from prokaryote.

30 80 19 12 13

D-
(Paenidase)

2008 20 3 27
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2007 2003 2007
0.5

1.8 Cer 1.0 1.8

Gal-Cer 1.0 0.1

1.8
TLC
65:25:4

1448 30 40 H 804

1 1.7
/ 45ml 0.07
H H3.5
5 H 3.24
Cer
YPD TLC

- 38 -



. .
'3
. .
LR
.
.
% .
(3
boo
o o .
- . .
o»olo .
o o o
o
e
™% ..
LXK AR »
s e o
* .
. o
Red TR IR G
.
.Nooo .
-
Rid . 3
.

oo | o . ¢
* *
”

. . .

* oo
et ‘.
e % o *e’ e

.
o~
hul
o

©
=}

(lwsy/6)

0.04

(g/45ml)

S
(O]
O
I
©
O

14(2) ,52-60(2007)

21(2007)

,19-

436

- 39 -



2007 2003 2007

Saccharomyces
cerevisiae
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®)
2007 2007 2009
(RSA) (o
Aeromonus B.cereus
RSA Paenibacillus
(G
Aeromonus Paenibacillus

Butyl- DEAE- CM-Toyopearl Toyopear 1-HW55(S)

Somogyi-Nelson
RSA
Aeromonus
( 2 pH 6.0 40°C 35°C

90% 30°C  70%

Paenibacillus

( D
Aeromonus RSA Paenibacillus
N_

Biosci.Biotechnol . Biochen. ,69(6),1073-1081(2005)
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( 2005-143440)

( 2005-208480)

Paenibacillus

Aeromonus RSA



@

N . L AN 2007 2000 ]
20-100pam
Saccharonmyces cereviseae Pichia stipitis
3.1.
80% S.

cereviseae 59(g/L) 1 1

230L
3.2. (Cd)
3.3.

P.stipitis
3.4.
2 Pichia stipitis Pignal
3.5.
S. cereviseae P. stipitis 8(w/Vv%h)
2

3.6.
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Pichia pastoris 90%
3
3.7. whole crop
Flammulina velutipes FV2
80 To‘fd/s‘ugar 160 14
— 10 - 140 ——ton- Y |
E 60 M L / '{ ——=5)h3-2 /\'\A ? =
n ] , L 10 \ —0—aoH / M 110 \\*30
s %0 XS 100 N 3
— et 18
=8 ¥ 103 T L
E 30 A /' / :\I*\’i; i % 0)r:/ D)d/ 16 3\‘
S 2 N A Y N 1, &
e e _— AN AN |
10 20 2
0 M - - J 0 L/ ‘ \_.‘ "/ ‘ ‘\\. PR
0 4 48 77 9 120 144 168 0 10 20 30 40 50 60 7O 80 90 100
Time (hr) Time(h)
1 S. cereviseae P. stipitis
40 1
. Py
a0 - ——NERCDMS 4
25 / —8—NBRC10777 .
< Vi NBECI013 _ \ ==
¢, 1/ ] L. -
= 16 / —— NBEC1587 H
~ 10 / ﬁ \
;_! 5 ! —
¥4 X
0 10 = 30 40 50 a o 18
B ) ES R
Pichia pastoris
P.stipitis
2007-185456
1.13™ European congress of Biotechnology(Barcelona)  Simultaneously

saccharification and bioethanol production from powder of Japanese cedar

2.

19 9 12
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_______________________ 2007 2007 2008
19 30ml
(AR) AR
NADPH
(pig skin)
(Clostridium histolyticun) 485nm
515nm
L-DOPA
DOPA quinone 492nm
N- p- 585nm
DPPH 530nm
63

100pag/ml AR

0.1pag/ml 70%
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10pag/ml AR

AR
1pag/ml
10
AR
AR
il — il —
U
i + ++ +
_|_|_ _ 41 —
T - T -
LAl - T T
_ _I_ _ _
n - - T
£t - i -
i T i -
— 100pag/ml 50% 1pag/ml
4+ 100jag/ml 50% } 0.1pag/ml
++ 10pag/ml 50%
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70%

AR

50%

50%

AR



19 18 10 19 9
cDNA PCR PET32a
ETHRN1
BL21(DE3) 4M
25¢g 300ml

250ml 115 30

10,000 x g, 30 Sep-Pak Vac
35cc

Ile-Thr-His-Lys-DnpNH2
401aM
0.1 M NaCl, 0.02% NaN3, 0.02% Tween 20
340 nm

(Nma-1le-Arg-Pro-Phe-His-Leu-Val-

S5pl 5pag/ml i
40l 50 mM pH ,
37 120 0.2 ml
440 nm

© Saori Takahashi, Kazuyuki Hori, Masanori Kumagai, and Saburou Wakabayashi, Human renin
inhibitory activity in legumes. J. Biol. Macromol. 7(3), 49-54 (2007).

o Saori Takahashi, Kazuyuki Hori, Masanori Kumagai, and Saburou Wakabayashi, Renin
inhibitor in legumes. International Conference on Food Factors for Health Promotion 2007

(1COFF 2007) 19 10

2008

23

20 3
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19

2007

120

100

o o o
© © <
(%5)90UETIWSURI L

Frequency(THz)
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19

H19. 6.28 19
H19. 7.19 16
H19. 8.24 20
H19. 8.30 20
H19. 9. 7 29
H19.10.10 5
H19.10.30 27
H19.11. 7 10
H19.12.12 6
H19.12.18 24
H19. 2. 8 31
H19. 2.13 10
H19. 2.19 57

13 274
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19

2.5
6.5

8.4

20

20

20 2 5-8
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2008




19

19
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