
 

 





 

 A-1 1 2 1,2 
(1

2 ) 
 

(Neofinetia falcata)

 
8

5 11 N. falcata

(Polydimethylsiloxane/ 
Divinylbenzene) 26 1 2

GC/MS
 

Methyl Tiglate
(Z)-3-Hexen-1-ol Benzaldehyde Linalool Methyl 

enzoate Farnesene Benzyl alcohol
 N. falcata

 
 
1)Holman, R.T.,et al.,Amer.Orchid Soc.,Bull.42,678(1973) 
2)Ono,T.,et al.,Natural Product Letters,13,53(1999) 
3)Miyazawa, M.,et al.,J.Essent.Oil Res.,12,197(2000) 
 

 

 A-2 

 
 

 
 

 
 

 
 

 

GC/MS
 

A-3 

 
 

6
GC/MS

 

HS GC/MS
2

pH2.6
72 10

WPI(whey protein isolate)  
6

GC/MS

-Pinene -Pinene Limonene

-Cubebene Isomenthone Citronellol

HS

 

 

 A-4 1 1 2

2 2 1 1  
2  

 
(NH2CN)

, (Vicia 
villosa subsp. varia) 452

, 
(V. cracca)

(Robinia pseudo-acacia)

, 

, 
, 

  

, 
GC-MS  

, 
, 1 3

(2.6 0.6 
gFW/ ) 58 30 μg/gFW

LD50 125 mg/kg , 

, 
(1 μg/gFW)

, 
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Streptomyces sp. USF-6280l�Lmd
e DPPH ��\�noN�/
pq r st�� 2-pyroneuvN�wx  A-5 
@y�/ z, 8{|D, }~��, 
�(/ j/ (���f8�����) 

�
� � � � � JKLMNO 
PQ # � ,� Z S
Streptomyces sp. USF-6280 R � � S 
 DPPH 
( 1,1-diphenyl- 2-picrylhydrazyl)JH´�TUh	X�
V@�+UW�X�"A*%: 1 { germicidin | :2
{ 3-(2,5-dihydro-2-oxofuran-4-yl) propinoic acid | : 3
{germicidin B|
��:gp3n"�*%ÚÛZS+
UVW�:USF-6280 R4�V@� DPPH JH´��
tX¿@�Y 2-pyrone gLh
��:3n�(X
��QZ%*�+�
�`aZBK���USF-6280 RX/[)G\]� (10L)�
30é:4 ^_`�\aZS+\ab�Ê:ïcZ%d9
)S\aïeXfÞ� pH3 "7gZS+;
Ê:hÞ
�³��i�Z:!Þtj,XdS+_
!Þtj,
X�ª´k�� $n-l�&�� m�hÞ�³��:Sephadex 
LH-20 ´Jµ$nö¼æ��� ���G�J½�æ:o*%+
�HPLC�$p� m� C¨GEGª�� m�TFA�X1*%qrZ:
DPPH JH´�TUh	QZ%:4 (49.1 mg):5 (5.3 
mg):6 (1.4 mg)XdS+ 
4:stu¯Kv:mp 191-193é:
,-N� C9H12O3�
$�,�Ñ FABMS���$S+1H:13C-â¢ãF²�G�:
w w x NMR F ² � G � 
 � ( P 9 : 4 X
4-hydroxy-6-isopropyl-3-methyl-2H-pyrane-2-one Qy
mZS+�� 5:�� (C9H14O3):YzM"3n�(ZSQ_ï:
phomapyrone C Qzø
 4-hydroxy-3-methyl-6-( 1- 
methylpropyl )-2H-pyran-2-one��$S+6 Y 2-pyrone
gLh���Q.m():{|3n�(X�$%*�+
4
DPPHJH´�TU�t�:ED50� 4260}M (0.5 
hr)��$S+�
�

N
H

O

N
N

O

N
H

O

N
N

O

N
H

O

N
N

O

N
H

O

NN

O

N
H

O

NN

O

N
H

O

O

1 2 3 

4 5 6 
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 !"#$%&'()*���+�,-*./01
2345267894�:�0;<=;<>L?@#
*A��	�B*CD��3E7F2G*HIJ�K
L 1 *M+��
������JNOP	QR�ST
4�U0VL@��WX+0 1)�YZ�,-*[\AJ
],^0QR�ST4�%&_`��aObcP	�O
��)O+0� 
de�fgh>ij7F2G*HIJ�KL 2 *M+
��3E7F272kl2 1�mn]+0��op�n
:+�QR�ST4L@�qr+0�7stFu�� !
"O+0
�����������./012345
267894OvwxQu*g	yz)V{]��#
|�+�}�>~[\AJ],^0QR�ST4 3, 4 �
L@P	�O*@�+0��0�X �>�����*g
��QR�ST4 3 ��M%&]����+0� 
,-*����������)O+��syn, anti �vw
xQu�KLJ������L��	z
����
�������	����� 
 
 
 
 
 
1)������ � � !� "#$%&'( 2006 )*(+,-./�
3A04a01 p.173.� � 0123�� 4567�� � � !� "#$%&
'( 2007)*(+,-./� 3A26a03 p.251. 

 
@�AB�>CDEFG� pyranicin  �$
HI 

A-10 (JK�� 1����� 2,3��	
� 4��
�� 3����� 1,3�1������2��
� SVBL�3 ��������4 ����
�  

 
8�9:;<=>;<?@ABC��DEFGHIJK
LMBNO��DEFGHIPQRSTEUV�WXY
Z[\]^_`abAcd_BKe^f��O�	
g�&LKh�i��j����M�e^klmnTo
p�øqr�	�sRtEuvPwxyz{� complex I
�|}_~�f��O�	g���"j�
�_ THF
�PQRSTE���� complex I ~�e^��f�
�����e^��f�MLAO�	g���L��
THP �PQRSTE�V��A����f_g���
����THP �PQRSTE�ø��i� pyranicin �
THP � �� Pd(II) �������	
����
���������pyranicin ��L�����THP �
�� !"#$%&'��()*�� complex I +
,-./0��123���3��4 
 
567389:Acrolain ;< laurylmagnesium bromide 
�=>?@3��SharplessA BCDEFGHIJ���
K�L*����MN	3O�PJQRSJ�T�4
TU)��PJQRSJ�V� Pd(II) �������
	
�� THP �W�������XY�	�Z[
O 2,6-IR	3\�D�RS]^_`$aO 2,6- b#R
	� 93 : 7 3�1cd�	
�.$TO23��e�
�4�f�ghi$ pyranicin ��L��j���TU
)� pyranicin ���* complex I +,-./0��
1kl$aO4 

 

!"#$%&'()*+" chamuvarinin ,�
-./ 
 

A-11 

01234 1����� 2,3��	
� 4��
��� 15 �1 ������2 ��� SVBL�3

��������4�����  
 
5��: 
 
m#]nIo�� !"#%�pqrspqt�m#]nIo
u?���vw)�xyz$� 400 {|ë��L?}�vw
)*�O4~?-.%����������-.}��w
)*���-.>x���"��� 1 �3�*� �#FP��
��j�� complex�����+,[O23}��w)*�
O4�������L?$aO chamuvarinin %�2004 ��
m#]nIou?Uvaria chamae���vr���lw)��
��� !"#$aO41 � ��� !"#$%¡���
Î8� THP-bis-THF ����Z[O23}¢£$a��\�
¤V�	¥¦��<§V�	¥¦%B¨$aO4���$
%�chamuvarinin �L�L©�ª���13«��§V��
��l��123���3��4 
567389: 
 
¬����ghi$Ë®-.Q¯HI�J�`J �L
���2 °#DJ±²�Sharpless BCDEFGHIJ��³´
µ��O����� "F±²��� bis-THF �¶·�L�
��¸�4xy�bis-THF �¶·¹U�PJQRSJº!»	
�L���2 ¼½bD¾����3���	
�� THP �
W����¿À��¸*�O4 
 
1. Fall, D.; Duval, R. A.; Gleye, C.; Laurens, A.; Hocquemiller, R. J. 

Nat. Prod. 2004, 67, 1041-1043. 
2. Hoye, T. R.; Ye, Z. J. Am. Chem. Soc. 1996, 118, 1801-1802. 

 
6789: ;7<=<>?@ABCD#"75
E7FAG"H,IJ�-5
5A-12 
0KLMN�OP�Q��RST�
UV�����5 WXYZJ�  
 

5��:�P#/R]^"#ÁGSn#ÂRÃÄÅ`Æ 2C
ÇPP2CÈ%ÉÊË�Ìy[OÍ�ÁGSn#ÂRÃÄ
Å`Æ(PP)�Î{$a��Ï@�ÐÑR ]R�ÒK�
ÓÔ�*�O4PP2C %ZÕ+,Ö���¡}×3
Ø�ÙÚ��� PP �����	
��������
������������� 
����� 2003 !�"#
$%&�'()*+,�-
./01 7-"#"23�45
$&67-1-8497:(1)�
L;<=>?� 6-"#"2
3�45$&67-1-849
7:@2AB�C 1 �D
L
;=EF1 1)� 
GHIJK4L7+�-M��NOK7=PQRS+,� 6-
3�4-�-TKN�7@3AB�C 7-3�4-�-TKN�7(4)
=L;,1U 1 V=WKX4DY�+Z� 2 3 4 V�
[\=]^/_�5$&67`=a;, WKX4b=
�48Xc[de��F�8497:�,1�f� 6
B�C 7 V�3�4b=g\D,�hi8497:=
t-Bu b�jk,1U g\=lLKmnX7:b�op
,1�q:=r��]jk=E� 2 B�C 1 =L;,
1� 
GstJuv=>?� 4 �L;wx=yz1+�{ -
.+�|�} 3 �~�;�+,��i0 3 B�C 4 �
����0�0 60� 15�+�F1 2)�4 hi 1 ��L
;<��� 3 hi 2 =L;,1���st 2 =�z 5
����DL�=���+�P�1�1 � NMR ��&
�}�-� 1 ��L�����+���/01�  
1) K. Swireczek et al., J. Med. Chem., 46, 3703 (2003). 
2) M. Pal et al., Indian J. Chem., 42B, 593 (2003). 

 

PhO2S

PhMe2Si
OTBS

O

R HTMS

MeLi•LiBr

1(R=CH2OH)

+
PhO2S

PhMe2Si

OH

OTBS
OH

OH

TMS

OTBS
H PhO2S H

OSiMe2Ph

TMS

2(R=OH) 3 4

COOH

PO3H2

2
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 A-14 
  
( ) 

 
 

 1991 Larock o-
2,3-

 
 

 
-C-  -C-

Ts
 

 

Ts

 

 

 

 
 A-15 

 
 

 
Chartelline A B C

Chartella papyracea

spiro- - 10

chartelline spiro- -
chartelline C

spiro- - 12

 

 
 

 
 A-16 1 2 2,3

2,3 1 1  

(1 2 3 ) 
 

(ZTX) Atelopus 

zeteki

2004 NMR MS
1

ZTX 2

 

10 N-  

N-  

 

N-
2

Adams
13C 

NMR

N-

 

 
1 Yamashita, M. et al. PNAS 2004, 101, 4346. 
2 Blanchard, N. et al. Org. Lett. 2007, 9, 1485. 

NH

N

O

RCuI (20 mol%)

L-proline (40 mol%)

     dry DMSO

         K2CO3

    rt-70 , 3 h

X

NH

O

HN
RX

OH

O

X

Cl

O

  SOCl2

X=I, Br

1 2 3 indazole

H2N-NH-R
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A-17 

 

3

1 1 2 EDCI
Baker-Venkataraman

C
Zn-Hg

3

1) Tetrahedron Lett. 2007, 48, 6005-6009. 

 

 
A-18 

 
 

 
TTX

TTX

TTX
TTX 5-

TTX  
 

5- TTX
TTX

Diels-Alder  
Diels-Alder

LDA
LiHMDS

Diels-Alder
BF3 OEt2

Overman
100 g

 
5- TTX

 

 

 

 B-1 1

1  
Methionine aminopeptidase2(MetAP2)
N

N-
S100A1

MetAP2
MetAP2 S100A1

MetAP2 S100A1
 

 

MetAP2

methionin p-nitroanilide (Met-pNA)
Tris-HCl pH7.5  37

405nm
Km 0.24mM

 

GST-S100A1 GST
MetAP2 S100A1

S100A1 MetAP2
MetAP2 S100A1

S100A1 MetAP2
Ki 0.1mM  

 

 
Cloning, Expression and Biochemical 
Characterization of  Novel 
Dihydrolipoamide Dehydrogenase Gene 
from  Clostridium kluyveri 

B-2 Saikat Chakraborty, Hiroshi Nonaka*, 
Masayuki Inui*, Hideaki Yukawa*, 
Makiko Sakka, TetsuyaKimura, and 
Kazuo Sakka (Grad. Sch. Bioresources, 
Mie Univ., *RITE) 

Dihydro lipo amid e  dehydrog en ase of ten  
ter med as  “D iaphorase”  for  i t s  ch arac te r i s t ic  
f lav in  mo ie ty  and N ADH ox id ase ac t iv i t y.  
Dihydro lipo amid e  dehydrog en ase catalyzes the 
oxidation of dihydrolipoamide: dihydrolipoamide + 
NAD+ -> lipoamide + NADH + H+. In case of bacteria 
and eucarya, this enzyme normally functions as an 
integral component of the pyruvate, 2-oxoglutarate, and 
branched chain 2-oxoacid dehydrogenase multienzyme 
complex or the glycine cleavage system. A novel 
1368-bp Clostridium kluyveri gene codes for ~ 50 kDa 
protein was cloned and over expressed in E.coli system 
and further biochemical and spectral studies were sought 
to investigate its identity. The recombinant protein 
showed very strong dihydrolipoamide dehydrogenase 
and diaphorase activity. Non-covalantly attached FAD 
was released at boiling temperature and quantified 
(7.2 M). UV-visible absorption spectra showed two 
peaks at 453nm and 270nm and the ratio of A280/450 = 
4.98. Although the optimum temperature was 40ºC at pH 
7.0, the protein showed some stability as high as 70ºC 
and 6.0-9.0 pH range. Fluorescent spectral study 
revealed the formation of NADH in forward reaction in 
presence of reduced lipoamide, in turn confirmed 
dihydrolipoamide dehydrogenase activity. Unlike other 
anaerobic bacterial dihydrolipoamide dehydrogenase 
enzyme, this enzyme had specificity to only NADH as 
coenzyme, where NADPH did not react at all. 
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 B-3 * 
    

*  
 

 

 
B-4 

 
 

EC 1.14.18.1
o- o-
o-

625
238

(TYR67)
238 (TYR42)
 

 

His Trx TYR67 Trx
TYR42 SDS-PAGE His

IgG
 

 
 Trx TYR67 Trx TYR42 85 

kDa 60 kDa 

Trx TYR67
Trx TYR67

SDS-PAGE 85 kDa
66 kDa

66 kDa Trx
TYR67 SDS-PAGE
SDS-PAGE

Trx TYR67

 
 

 

B-5 

 
 

 
H+-  (H+-PPase) 

 (PPi) 
PPi H+

H+

H+-PPase (ScPP) 
H+-PPase H+

 
 

 
17 794 ScPP

4

2  (183 586) 

 
 

 

e TM5

2 TM12

 

 

 

B-6 

 
 

Family GH-18 (CrChiA)

CrChiA ( 35%)

CrChiA
CrChiA

Trp197 Phe166 Ala W197A
F166A

 

(GlcNAc)n (n=3-6)
TSK-gel G2000PW Amide-80

HPLC

CD  
W197A F166A

 Trp197 Phe166
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-1,3-1,4-

 
 B-7 1, 1, 
1, 2, 1 1 , 2

 
 

Synechocystis PCC6803
(SsGlc) C Family GH-9

N

-1,3-1,4- -1,4

-1,3

SsGlc
SsGlc CBD -1,3 -1,4

 
SsGlc SsGlc CBD pET3a E.coli 

Origami(DE3)pLysS
DEAE 0.2M 0.4M NaCl

-1,3 -1,4

ICS-3000
HPAEC-PAD  

Glc -1,3 
Glc -1,4Glc (G3G4G) Glc -1,4Glc -1,3Glc (G4G3G)

HPAEC-PAD

SsGlc SsGlc CBD
G4G4G4G3G G3G4G4G4G
G4G4G4G3G G4G G4G3G G4G4G G3G

G3G4G4G G G3G4G4G G
-1,3

 

 
Bacillus circulans KA-304
Family19
 B-8 

 
 

Bacillus circulans KA-304
I -1,3- Schizophyllum commune 

1 I
C Family19

N B. 

circulans WL-12 A
2

I N
CatCHI I N

GFP
NtermCHI-GFP  

 I
  I

CatCHI
  

NtermCHI-GFP
I N

NtermCHI-GFP  
S. commune  

1 Biosci. Biotechnol. Biochem., 68, 1299-1305, 2004 
2 Biosci. Biotechnol. Biochem. 69, 602-609, 2005 

 
Methylobacterium extorquens

B-9    
   

 
 

 (MDH) 

PQQ MDH

Methylobacterium 
extorquens No. 19

M. extorquens No. 19
 

 
NAD+ PES+ 

SDS-PAGE
( )2

MALDI TOF MS

 

 
Achromobacter xylosoxidans

B-10 1

 
 1  

 
 Achromobacter xylosoxidans  

(AmDH)  (TTQ) 
TTQ

 (MADH)  (AADH) 
TTQ

AmDH (1) N-
(2) (3) 

AmDH
AmDH

 
 AmDH

AmDH

TTQ  
 AmDH

UV-vis 2

+0.15 V +0.11 V vs NHE
AmDH TTQ TTQ

AmDH
UV-vis

MADH
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H3N P
O

N
H

CO2

COO O

O O

Ph

H3N P
O

N
H

CO2

COO O

O O
Ph

S

R

1

2

3  

 

 
 B-11 

 
 

(RG) –I
RG-I RG

YesW
RG

YesW
 

SPring-8 YesW
( 2 )

 
2.5 Å

R = 16.6 %
YesW -

Lys-535 Arg-452

 

 

 B-12 
  

 
- (GGT) 

( -L-Glu-L-Cys-Gly) 
 -

 GGT 
 -

 GGT 

Cys-Gly  1–3 

 GGT 
 1  L

 2  D
 3 

 GGT 

 
2, 3 

 GGT 

 

B-13 

RT

AMV RT
MMLV RT

AMV RT
MMLV RT

TP
TP

poly(rA)•p(dT)12-18 5 nM 
RT 25 M TP p(dT)12-18 0.4 
mM [3H]dTTP

100 nM RT 28 M TP
40 55

37
AMV RT 48 52 MMLV RT 42 46

AMV RT T50 10
50 TP 47

TP 52 MMLV RT T50 TP
44 TP 47
AMV RT MMLV RT

TP
AMV RT MMLV RT

 

 

B-14  (
) 

 

Bacillus

thermolysin (TLN)

TLN B. amyloliquefaciens
(BaNP)

TLN  

Affinity B. amyloliquefaciens
BaNP FA-Gly-L-Leu amide

pH NaCl  
BaNP 25  (kcat/Km)

TLN 25% NaCl
4 M NaCl 13

TLN
BaNP 55 30

50% T50 65 TLN
10 pH 6.5 kcat/Km pH

pKe1 4.9 pKe2 8.0 TLN
BaNP

Glu Zn(H2O) His  
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 B-15 
 

 
 (TLN) 

Bacillus thermoproteolyticus

pH
TLN

Asn112 Asp
pKa 5.3

5.7

Ala -
 (Asn159-Ala180) Ile168 Ser169

Asp170 C
Tyr157 Val230 Ser234 Asp Glu

His Lys Arg Ala
TLN

TLN FA-Gly-Leu 
amide (FAGLA) Z-Asp-Phe methyl ester 
(ZDFM) Ile168
Ser169 Asp170 TLN17 14

FAGLA 3  
(I168A I168H S169A) 
Tyr157 Val230 Ser234 TLN18 12

3  
(V230R S234A S234E) FAGLA

I168A FAGLA ZDFM
TLN 2 -

 (Asn159-Ala180) 
C

Ile168
Ile168 Ala

 

 

7 MMP-7
 B-16 

 
 

MMP-7

10
MMP-7

(-)-epicatechin-3-gallate ECG
Ki 0.47μM

1

ECG MMP-7  
 

MMP-7  19,000

 
 

ECG  442 325 nm 398 nm
ECG 398 nm

FI398
20 1.4

1 μM ECG FI398 1 μM MMP-7
12

MMP-7 ECG ECG MMP-7
Ki 51

ECG MMP-7 ECG FI398
MMP-7 24

12.4 ECG
FI398 MMP-7
ECG 62

 
1 H. Oneda et al., J. Biochem. 133, 571 2003  

 

B-17 
      

 

MMP-7 kcat/Km pH
pKe 4.0 pKe

9.8 Glu198
Tyr219

MMP-7
Tyr219

MMP-7
MMP-7

 
MMP-7

MOCAc-PLGL(Dpa)AR kcat/Km
pH 15 25 35 45 van’t Hoff 
plot pKe

H
o  

H
o -20.6 kJ/mol 89.9 

kJ/mol
COOH

Glu198
NH3

+  (NH2)2
+ 

Lys Arg MMP-7
1MMQ

Ala162
Pro217

E198A
A162G P217G kcat/Km

50 70% A162G
pKe 10.3 0.6  
MMP-7 Glu198
Ala162  

1. Y. Muta et al., Biochem. J. 386, 263 (2005) 

 

C-1 

 

 

2000

100 M

  

2,100 mg/kg FW 1,280 mg/kg FW
7,000 mg/kg FW

5mg/kg FW

71.4
90.9 92.7
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C-2 

 
 

[ ]

GABA Lactobacillus brevis
GABA

GABA

SHR
 

[ ]  9 SHR/Izm 1
7

SHR
2 mg/kg of body

5 SHR/Izm
1 7 SP

35
0.003%

I
ACE

ACE
190 mmHg 36

SHR/Izm
ACE

 

GABA ACE
 

 

 

 
C-3 

      
 

 (S)  (E) 
 

 S 37 pH 
8.0 Na

SUB TLN
[S]=1.0 mg/ml [E]=27 

units/ml 1 unit
1 μg A275

 pH  S (i) 37 pH 
6.0 8.0 Na 9.0 10.0 Na

ii 37 60 pH 8.0 Na
pH SUB

TLN [S]=1.0 mg/ml [E]=27 units/ml
S 50 μg/ml

E 60
SUB TLN 350 μg/ml

200-250 μg/ml
SDS-PAGE

S 30 kDa
14 kDa

S pH 10.0
50 μg/ml SUB TLN

pH 8.0 S
37 60 SUB
45 TLN 50

400 μg/ml  

 

 

 C-4 

 

Fag e 1
Fag e 1

 
Fag e 1 20kDa AG

1.4kDa XG
60 RH65 1

Fag e 1
6

ELISA   

Fag e 1
ELISA AG 3.6

10.9 XG 1.9 10.7
50mMPBS H7.0 Fag e 1

3.5

AG 59.9 XG
39.7

Fag e 
1

 

 

 
 C-5  

  
 

Arg

Glutathion S-Transferase (GST) C
(Gly)5 (His)6 His

GST Green Fluorescent 
Protein (GFP) C (Gly)5 (Arg)9

Arg

HPLC LC SDS-PAGE

Sephadex LH-20
Arg

HPLC
Arg Arg-Arg Arg-Arg-Arg
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-

 

C-6    
 

 

 

C-7 

 

Emblica officinalis

 
EtOH 70% EtOH

In vitro
30

290nm

ICR
6~7
CE-2

1 100 200 500mg  EtOH 3
normal control
control 3

1
2
HPLC  

EtOH 70% EtOH

100μg/ml 46 30 30%
EtOH

 

 

C-8 
 

 

 
 

 

 C-9 
  

  
  

 

μ μ
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C-10 1 Putu Suparthana1

2 1 1 1  
2

 
gene targeting

T-DNA
Agrobacterium tumefaciens 2 LBA4404 in planta

(Fagopyrum esculentum, T1 )
 

 
(acc No. AB327276, 

U-gene ) targeting vector U-gene pBluescript
multi-cloning site 445 bp pIG121-Hm binary 

vector GUS targeting 
vector A. tumefaciens M-31 LBA4404

A. tumefaciens in planta
1 T1

Southern PCR  
 

3 A. tumefaciens T1

transformants
targeting construct genome

Southern M-1 M-31
transformants U-gene band

targeting construct U-gene
Targeting construct U-gene
primers PCR

M-1 transformants 3’-end flanking DNA
M-31 transformants 5’-end flanking DNA

M-1 M-31
”non-precise” gene targeting  

 
 

 C-11 
 

 
 

Ca2+

CCaP1 A. thaliana cytosolic Ca2+-binding protein
CCaP2 CCaP3 3

CCaP
 

CCaP GFP

GUS

CCaP1 CCaP2
PCR

 
GFP CCaP

GUS CCaP1
CCaP2 CCaP3

PCR CCaP1
CCaP2

24 10

60

CCaP1 CCaP2
 

 
Molecular characterization of rice 
MAPK components that interact with 
OsMEK1 C-12 

 
Research purpose Cold stress-related Mitogen-Activated 

Protein Kinase (MAPK) pathway has been extensively studied 
in Arabidopsis, tobacco and maize. We have shown that 
OsMEK1 (OsMKK1) and OsMAP1 (OsMPK3) are induced 
during a moderate chilling (12°C) stress in rice. Here report 
identification of rice MAPK components specifically interact 
with OsMEK1, and possible involvement of thioredoxin h in 
the regulation of this MAPK signaling pathway. 

Methods Yeast Two-hybrid system and PXG and ONPG 
methods were used in evaluating the physical interaction. In 
vitro kinase assay was carried out with myelin basic protein 
(MBP) as a substrate. Northern blots were done with plants 
treated for 12°C stress.  

Results Two-hybrid screening identified specific and strong 
interactions of OsMEK1 with OsMPK3 and OsMPK6, 
respectively. In vitro, OsMEK1 directly phosphorylated 
OsMPK3. A constitutive active OsMEK1 (OsMEK1DD) 
strongly enhanced kinase activity of OsMPK3. These data 
indicated that OsMEK1 and OsMPK3 are the components of 
the same signaling pathway for moderate chilling stress. Two 
hybrid assay also identified thioredoxin h as an interactor of 
OsMPK3. Thioredoxin h inhibited MBP kinase activities of 
OsMPK3 and OsMPK6 in vitro. Interestingly, thioredoxin h is 
up-regulated in response to moderate chilling stress. Therefore 
it was suggested that thoredoxin h is a negative regulator of 
OsMEK1-OsMPK3 and OsMEK1-OsMPK6 pathways.  

 

 

C-13 
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C-14  

 

 

 

 C-15  
1 2 1 

1: 2:  

 

 

 
C-16  

 

HsfA2 H2O2
HSP APX2

Plant J., 48, 535-547, 2006
HsfA2

HsfA2

T87
CHX 1

H2O2 HsfA2

HsfA2 CHX

Hsf
HSP90 HSP70 Hsf

MG132 HsfA2
15

CHX MG132 HsfA2
HsfA2

HSP90 geldanamycin
CHX

HsfA2

HSP90

 

 

 

C-17 

 
 

(Zingiber zerumbet Smith)

-
 

total RNA RT-PCR RACE-PCR
cDNA

(FPP)
PCR

 
cDNA 548

1644 bp ORF 64.5 kDa

- (95%) -
(5%) FPP

zss1 in vivo
- 51.9 mg/ 50 mL culture

zss1

zss1
 

- 53 -



 

 C-18  
 

 
 

AtPCaP1

PCR
AtPCaP1

 
 

PCaP1 T-DNA

MS
2

4

 PCaP1 ::GUS
flg22

PCaP1
PCaP1

 

 

C-19 

 
 

 
 

 

 C-20 

 
 

 

 
 

 
15

Affymetrix GeneChip ATH

as1
as2 AS1 AS2

FuzzyART  
 

 
as2

FuzzyART
 

 

 
C-21 

 
 

 

RNA
ASYMMETRIC LEAVES1 (AS1) 

ASYMMETRIC LEAVES2 (AS2)

AS1 AS2
 

as1 as2 AS1 AS2
RNA real-time 

PCR RNA  
as1 as2

AS2
class 

1 KNOX
real-time PCR AS1 AS2

AS2

ETTIN(ETT)
ETT

ta-siRNA
AS1 AS2

ETT
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oncogene 6b
 

C-22 

 

6b 
T-DNA

6b
 

Two-hybrid 6b

6b 
DNA  

(1) NtSIP1, NtSIP2, 
NtSIP3 NtSIP3  H3 

(2) 6b  
H3 

6b

6b
(3) 6b 

RNA
6b 

1.5  
10% 1/1.5  10%

6b  mRNA 

 

 

D-1 

(APEOn)

APEOn

(AP)

APEOn AP
APEOn

 
(OPEOn)

(GC-17A SHIMADZU)
MALDI-MS(Voyager-DE PRO)  

gyrB P. 
putida BSN22 1)OPEOn

OPEO3 2)OPEO3

OPEO1 3)OPEO1 OPEO1-
OP 3 OP

 

 

 

D-2 

 

 
 

D-3 

 

YcsK  
 

ycsK
ycsK

in vitro YcsK
 

 
GFP

ycsK
K GerE

YcsK

L
Zymography YcsK

LipC J. 
Bac., 189, 2369

lipC
LipC L

LipC

Bacillus
Bacillus
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D-4 1 1 2

1 1 

1 2  
 

pH

pH

E. coli 

Corynebacterium glutamicum

 

pH

pH

 

C. glutamicum

H19 3  

pH9

DNA

DNA

 

 

 
D-5 1 1 2

1 1 
1 2  

Corynebacterium glutamicum

O2

C. glutamicum

O2 0.5%

O2

O2

 

2

 

C. glutamicum

O2 0.5% O2

H19 3  

DNA

DNA

 

 
Electrochemical regulation of 
metabolism in Propionibacterium 
freudenreichii ET-3 

D-6 Yung-Fu Wang, Masaki Masuda, Seiya 
Tsujimura, Kenji Kano 
Division of Applied Life Sciences, Graduate 
School of Agriculture, Kyoto University 

 
Purpose In previous studies, it has been proved that some kinds 

of bacteria can utilize endogenous mediator for electron transfer to 
carbon electrode during substrate oxidation. This metabolism in 
microbe should be regulated by controlling the rate of electron 
transfer out of cell by adjusting the electrode potential. In this 
study, P. freudenreichii ET-3 was utilized to verify this purpose.  

Methods P. freudenreichii ET-3 and glucose were used as a 
biocatalyst and a substrate (electron donor), respectively. All 
electrochemical experiments were carried out in a flow-type 
electrolysis cell filled with a carbon/graphite-felt electrode and the 
growth medium of P. freudenreichii ET-3. Amperometry was 
performed at 37 oC under anaerobic conditions. The profiles of 
end products were analyzed for the electrochemical growth 
medium under steady state conditions at given applied potentials.   

Results After seeding bacteria into the electrolysis cell, the 
system produced an oxidation current in the presence of glucose 
when positive potentials were applied. This means that the 
microbial cells donate the electrons to the electrode during the 
glucose oxidation without artificial mediator. At a low applied 
potential of -260 mV vs. Ag/AgCl, lactate was the dominant 
end-product and reached 18 mM, however it decreased to 5 mM at 
a positive potential of 500 mV, in which formate became the 
dominant one. The concentration of propionate which was one of 
the typical end products also decreased when the potentials 
changed from -260 to 500 mV. It was considered that electrode at 
high applied potentials can work as the electron acceptor for 
microbial cells, which leads to the change in the end-product 
profile from that obtained under normal anaerobic conditions. 

 

 
D-7 

 

 

Lactococcus lactis

NADH

NADH

Propionibacterium 
freudenreichii ET-3

 
黒鉛化処理したカーボンフェルトを作用電極とし

て用い、ポテンシオスタットで電極の電位を制御し、
37℃、嫌気条件下で乳酸菌、プロピオン酸菌の培養、お
よび両者の混合培養を行った。また、電極への電子移動
を電流として測定した。 

電極電位を一定に保った条件で乳酸菌を培養した
ところ、電流が観察され、生成物の HPLC 分析では、乳
酸生成量の減少と酢酸の生成がみられた。このことから、
乳酸菌内の NADHから電極への電子移動が起こったと考
えられる。また、電子移動の効率を高める目的で培地に
少量のメディエーターを添加したところ、より大きな電
流が得られ、乳酸の減少と酢酸の増加がより顕著に表れ
た。次に、乳酸菌とプロピオン酸菌の混合培養を行った
結果、電流値の増加が見られたため、プロピオン酸菌の
生成したメディエーターにより、電極への電子移動が促
進される可能性が示唆された。 
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 D-8  
 

 
 

NAD NAD
NADP NAD(H)
NAD NADH
Saccharomyces cerevisiae 3 NAD(H)

Utr1p Pos5p
Yef1p

NAD(H) 3 utr1yef1pos5
NADH

NAD YfjB
Mit NADH

 
UTR1 yfjB POS5

POS5 Pos5p Mit

utr1yef1pos5

pos5 Mit
Utr1p YfjB Mit

Mit
NAD

Utr1p YfjB GFP

 
Mit

NADH
Mit

Utr1p YfjB Mit
Mit Utr1p  YfjB
Mit  

 

 D-9   
  

 

Schizosaccharomyces pombe

 
 

MAP Sty1

 
 

hos2
DNA sty1

DNA 80

ecl1
+(extender of chronological lifespan)

ecl1
+

 

 

 D-10 1 2 2

2 1 1  
2   

 
P. methanolica

(AOD)
2 8

AOD (MeOH)

2

2 AOD P. 
methanolica  
 

PHO5
(AP) 2

AOD (PMOD1 PMOD2)
AP PMOD1 MeOH

(Gly)
PMOD2 Gly Gly
MeOH PMOD2
MeOH
MeOH PMOD1 PMOD2

AOD
PMOD2 PMOD1

PMOD1
PMOD2

 

 

 

D-11     
 (

) 

CCAAT-box Hap

Hap
Hap

 

Hap
DNA

RP Hap

Aspergillus nidulans
Hap

CCAAT
Hap

RP lacZ A. 
nidulans in vivo CCAAT

CCAAT RP

RP
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 D-12 

Mortierella alpina 1S-4

M.alpina 1S-4

Agrobacterium tumefaciens

 

T-DNA

ura5

3

pBIG3ura5 3

A. tumefaciens C58C1

Mortierella alpina 1S-4

3

ATMT

 

 

D-13 

 
 

 
 

2-deoxyribose-5-phosphate 
aldolase (DERA) 4

(73, 76, 238, 239 ) DNA
40

1
Fuzzy Neural Network (FNN)

 
 

FNN 73, 76, 238

12
12 11

(3 )

 

 

 D-14 1 1,2 1

2

 
 

 

D-15 
 

 
 

2 - dNS PCR

dNS
PPMase

 
dNS ATP

1,6-
FDP FDP

2- 5-
DR5P PPMase

DR5P dNS 3

FDP PPMase
dNS

PPMase
Bacillus sphaericus AKU229 B. 
sphaericus PPMase Bacillus PPMase

E. coli PPMase E. coli 
PPMase  

 Bacillus PPMase
Bacillus PPMase

PPMase E. coli PPMase

DR5P FDP

Bacillus PPMase PPMase
E. coli PPMase

dNS  
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 D-16 

 
 

-

 
 

30 24h
 

 

Pyrococcus horikoshii OT3

3

N C

 

 

D-17 

 
 

20

Angiotensin II (AngII)
(VVIVIY)

 
 

VVIVIY
120

1
3360

Ang II Fuzzy Neural Network

256
 

 
6mer 6400

16000 1
VVIVIY Ang II 60

FNN

 

 

 D-18 

 

GAD -
GABA

GAD

GAD25

GAD
 

Web

Western 
blot RT-PCR GAD  

GAD 16
1 3

30 80 
KDa GAD65C
Western blot GAD65/67C

RT-PCR GAD65C
GAD65/67

15 16
C

16
 

 

Burkholderia cepacia
 D-19 

1

1  
 

Burkholderia cepacia KWI-56

2-phenyl 

propionic acid ester

2-phenyl propionic acid ester

 

PCR

SIMPLEX Single-Molecule-PCR-linked in vitro 
expression

4

9

SIMPLEX

S -

S -
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PBS PBS/A  
 D-20 

 
 

 
PBS

PBS/A
PBS PBS/A

PBS PBS/A

 

unit/mL

PBS/A
PBS/A

0.001mg
PBS

TOC( )  

PBS/A

 

TOC
PBS/A PBS

 

 D-21 

 
 

 
 

(HyCaLa )
HyCaLa

BOD  
 

Mw 2,000 5,000 HyCaLa

HyCaLa 20 30

Protenase K HyCaLa

BOD
HyCaLa

 

 

 D-22 

 
W/O

PCR PCR

PCR DNA

Paracoccus denitrifcans

P. denitrifcans PhaR

 

Aspergillus nidulans

AmyR AmyR

DNA

Aspergillus nidulans

AmyR Aspergillus

 

PCR

DNA MalE

AmyR1-411 MalE

DNA

-DNA- -

FACS AmyR

 
 

 

D-23 1) 2) 2)

1,2) 1,2) 
1) 2

 
 

LXR

LXR

 
Biacore3000 BiacoreAB, Uppsala,

Sweden p160 Steroid Receptor 
Coactivator aa.676-700

SA
hLXR -LBD aa.207-447 DMSO

5%
LXR T0901317 Cayman 

Chemical
0.5%SDS/10mM-NaOH 1

50mM-Tris-HCL(pH7.4), 150mM-NaCl, 
1mM-EDTA, 0.005%Surfactant P20, 5%DMSO 0.22

m  
 T0901317 LXR SRC1

25
20
T0901317

Biacore3000 LXR

600
1 LXR SRC1
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E-1  

 

 

 
A dipeptide YY derived from royal jelly 
proteins inhibits the renin activity. 

E-2 

Afroza Sultana1), A.H.M. Nurun Nabi2, 
Uddin M. Nasir2, Hiroe Maruyama3, 

Kazu-michi Suzuki3, Satoshi Mishima3, 
and Fumiaki Suzuki,2.1) (1)United 
Graduate School of Agric. Sci. and 2)Fac. 
Appl. Biol. Sci., Gifu University, 
3)Nagaragawa Res. Ctr,  API Co. Ltd.) 

 
Objective: Royal jelly has been recently reported to 
posses the antihypertensive effect by the inhibition of 
ACE in the spontaneously hypertensive rats (SHR). 
Renin is the key enzyme in the renin angiotensin 
system. In this study, we investigated the renin 
inhibition of royal jelly protein and its derived 
dipeptide YY. 
 
Methods: A dipeptide YY was isolated from digestive 
fraction of royal jelly protein fraction by HPLC. The 
renin activity was measured using recombinant sheep 
angiotensinogen at pH 7.0 under the standard assay 
conditions. 
 
Results and Conclusion: Inhibitory effects of renin 
activity were observed by the protein fraction and 
dipeptide YY. The Km value of the substrate; 
angiotensinogen was 0.15 M and the Ki of YY was 
10 M. Besides this, the dipeptide YY showed the 
systolic blood pressure lowering ability after the oral 
administration of it (10 mg/kg) in the SHR by 
approximately 12 mmHg.  
 
Therefore it can be assumed that the dipeptide YY 
could be beneficial for the supplement of 
anti-hypertension and prevention for its related 
complications. 

 

 
E-3 

 
 

RA
II

RA

Hamburger 
Hamilton Stage HH 17 RA

mRNA
 

 
HH 17

PBS 100 μl
0.5 2.5 0.5

mRNA RT- PCR
RAS mRNA  

 
RA

AngN
ACE II 1 AT1

2 AT2 PRR mRNA
 

AngN ACE PRR
AT1 AT2 mRNA

mRNA AngN ACE
PRR
AT1 AT2  

 
HH 17 RA

mRNA  

 

E-4 (

) 
 

centrosome

p53 DNA
DNA I II topo I

II
p53  

 
p53(+/+) p53(-/-) MEF cells

topo I topo II siRNA pSUPER
FuGENE 6 transfection positive control

10 1 GFP-C1
48

topo I topo II
anti-topo I anti-topo II anti- -tublin

DAPI
 

 
p53(+/+) MEF cells  

p53(+/+) MEF cells
topo I, topo II

 
p53(-/-) MEF cells  

p53(-/-) MEF cells
topo I, topo II

 
 

p53
topo DNA
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E-5 1 1,2 1,2 
(1 2

) 
Acetogenin

Acetogenin
DNA  

(pol)  (topo) 
 

Acetogenin mucocin (1), jimenezin (2), 
19-epi jimenezin (3), muconin (4), pyranicin (5), 
pyragonicin (6), 10-epi pyragonicin (7),  
3-hydroxy-4-methyl-2-tetradecyl-4-butanolide (8) 8

pol topo
 (HL-60 cells) MTT

 
 

 pol  Acetogenin 8  
pyranicin (5) pol
pol pol
IC50 2.3 M  

 topo pyranicin (5) topo I
topo II IC50 5.0 M 7.5 M

 
 Acetogenin

pol  pyranicin (5)
LD50  = 9.4 M  

 pyranicin (5) HL-60 G2/M
G1 [3H]-thimidine

DNA
DNA

 
C.  et al. (2007) Lett. Drug. Design Discov. 4, 239-245. 

 
 

E-6 

TG

TG

TG

TG

TG TG2

TG2

TG
TG2

TG2

TG

Wada et al. FEBS J. 274 , 2766 (2007) 

 

E-7 

 

(1) Sugimura et al. J. Biol. Chem. 281, 17699 (2006) 

 

E-8 
1 2 2

2 3 3

1 2 1

2 3  
 

SM/J A/J
SMXA-5

SMXA-5 2
A/J T2dm2sa

A/J 2 120Mb
SM/J

 (1)
T2dm2sa

T2dm2sa
 

A/J
7

2 R1A R2A
SM/J

 
R1A R2A

SM/J
R2A

R1A 5.6Mb
R2A

26Mb A/J
2

 
(1)Kobayashi,M.,et al., Diabetologia, 49:486-495 (2006) 
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E-9 
1 2 3

3 2 1,2 1,2  
1 2

3  

 
[ ]

 
[ ] (ODF/RANKL)

RAW264
M-CSF (BMM)

(TRAP)

BMM
MC3T3

E1
ALP

 
[ ] 116

Ara AMP 10 g/ml RAW264
BMM

8-(1-Decyn-1-yl) cyclic AMP 15 g/ml RAW264
BMM

ALP TRAP

 

 

E-10 1 1 2

1

2  
 

 (Free 
oligosaccharide; FOS) 

Peptide:N-glycanase (PNGase) 
FOS

endo- -N-acetylglucosaminidase (ENGase) 
-mannosidase

C. elegans FOS
 

C. elegans FOS
HPLC

MS
FOS HPLC

PNGase dansyl sialylglycopeptide (SGP) 
 

C. elegans FOS
GlcNAc 2

FOS-GN2 GlcNAc 1
FOS-GN1 6% 94%
ENGase  eng-1(tm1208) FOS
GN2 GN1 GN2 GN1

ENGase
eng-1(tm1208) FOS

3 1 GN2
PNGase
GN1 GN2 in vitro PNGase

GN1 GN2
FOS PNGase

 
 

 

D 2
loop B  E-11 

David B. Sattelle*

*  
 

(IMI)
(nAChR)

IMI
nAChR loop C 1) loop B

N 2)

D 2 
N loop B IMI

 
  N  loop B 

 loop C 
 D 2 

cDNA
cDNA 2

cDNA
-

nAChR - nAChR
IMI 

 
 4 N
 D 2 

-
nAChR IMI 

D 2 N
IMI

 
 
1) Shimomura et al., Neurosci. Lett. 363, 195-198 (2004). 
2) Shimomura et al., Neurosci. Lett. 385,168-272 (2005). 

 

 

E-12 
 

Magunetic Cationic liposome MCL
MCL

70(HSP70)
HSP70

DC

IL-2
 

B16F0
C57/BL6J 

7 MCL 43 3
24
DC 2.0 106cells/head

1 IL-2
4.0 g/head

 
DC

DC 8 2

Rechallenge

DC IL-2
4 2  
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matrix 

metalloproteinase-3 MMP-3
 E-13 

 

DNA
MMP-3

(MCL)

MMP-3
 

in vitro 6well dish
MMP-3 N-isobutyl-N-(4-methoxyphenyl- 

sulfonyl)glycyl hydroxamic acid 0,1.3,4,8 M/well
42 60,75,90

2 MMP-3
in vivo B16

C57BL/6J
MCL
43 30

24 MMP-3
3  

MMP-3

MMP-3
43
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[Nakatani H. et al. Biochem J, 2006]
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日本農芸化学会 

2007 年度（平成 19 年度）関西・中部支部合同大会 

御寄贈会社名 

 

本大会の開催に当たり下記 4社より御芳志を頂きました。 

この場をかりて篤くお礼申し上げます。 

 

株式会社ミツカン グループ本社 

アピ株式会社 

株式会社 ポッカコーポレーション 

愛知県酒造組合連合会 

 

（順序不同） 

 

 



 

 

2007 年度日本農芸化学会 関西・中部支部合同大会実行委員会 

 実行委員長：小林 猛（中部大学 応用生物学部） 

  総  務：森山龍一（中部大学 応用生物学部） 

  〒487-8501 愛知県春日井市松本町 1200  

  中部大学応用生物学部 

  TEL & FAX: 0568-51-6084（総務） 

 

 

 

 

 

 

 

 

 

 

 

 

日本農芸化学会中部支部 

 〒464-8601 名古屋市千種区不老町 

 名古屋大学大学院生命農学研究科内 

 支部長：前島正義 

 庶務幹事：小田裕昭 

 Tel. 052-789-4124, Fax: 052-789-5050（庶務幹事） 

 http://www.agr.nagoya-u.ac.jp/~jsbba/ 

 

 

日本農芸化学会関西支部 

 〒606-8502 京都市左京区北白川追分町  

 京都大学大学院生命科学研究科内  

 支部長：山本憲二 

 庶務幹事：中川好秋 

 TEL: 075-753-6117, FAX: 075-753-6123（庶務幹事） 

 http://jsbba-kansai.kir.jp/ 




