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Ensifer sp. AS08 NPEO-DH

Xin Liu

Pseudomonas putida NT11 D-

- D -

Shinella zoogloeoides NN-6

Bacillus sp.K44

EdmS PgsE

Aspergillus ustus Penicillium aurantiogriseum

Aspergillus ustus Aspergillus repens Aspergillus

repens
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Pseudomonas aeruginosa ME-4

Optimizing secretion of heterologous thermostable cellulases in Bacillus subtilis

Bien Thi Lan Thanh

NADH -

Sphingomonas sp. A1 AlgO
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Ubr

Q

Chk1 DNA
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Exo1 Rqh1

SUMO

Venny Santosa

DNA

triacylglycerol Saccharomyces cerevisiae

Vsl1p

,

-D-

−11−



Hap

Perez Rodney Honrada
,

,

Aspergillus oryzae L-
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Rhodobacter sphaeroides

, ,

,

EIIRIS JST ALCA

Diversity in gut bacterial composition and their 16S rRNA gene sequences among Asian

children

J.Jiang1, K.Sonomoto1 K.Watanabe2 K.Matsuda2 T. Kurakawa2 H.Tsuji2 F.Ren3

S.Nitisinprasert4 O.La-ongkham4 E.S.Rahayu5 C. Liao6 Yi.Tsai7 Y.Lee8, J.Nakayama1

1Kyushu Univ. 2Yakult Central Institute 3China Agric. Univ. 4Kasetsart Univ.
5Gadjah Mada Univ. 6Food Industry R&D Institute 7National Yang-Ming Univ.
8National Univ. of Singapore

Mansur Jasin Karim Minnatul
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Pseudomonas fluorescens KU-7

-

Bacillus

KSU-1 Mn superoxide dismutase

Auxiliary regeneration systems of NAD+ in Lactobacillus panis PM1: characterization

for bioconversion of glycerol to 1,3-propanediol

T.S. Kang D.R. Korber T. Tanaka

Univ. of Saskatchewan

Cellvibrio sp. -

L-

EIIRIS

Aspergillus oryzae Flammulina velutipes
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exo-mannanase

Prosthecobacter

Luteolibacter algae H18

WalK waldiomycin

Burkholderia plantarii

,

PhoQ safA
,

Shewanella violacea ATPase

Shewanella violacea cytochrome c5
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Meiothermus ruber H328

Thermococcus kodakarensis Transcription factor B

,

Kluyveromyces marxianus 2-deoxyglucose

Suprayogi ,
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dieckol in vivo

Inhibitory effects of black soybean seed coat polyphenols against DNA damage in

HepG2 cells

Tianshun Zhang1 Yu Li1 Michiko Yasuda2 Kaori Hayashibara1 Hitoshi Ashida1

(1Dept. Agrobiosci., 2Adv. Sci. Technol. Kobe Univ.)

,
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Antioxidant and Anticancer Activities of Indonesian Tea Mistletoe Extract Obtained by

High Temperature Extraction

S. I. Rahmawati1 K. Ishimaru2 D.X. Hou1 and N. Hayashi2

1United Grad. Sch. Agr., Kagoshima Univ. 2Saga Univ.
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ABTS

Effect of benzyl isothiocyanate on redox-sensitive signaling in human T lymphocytic

leukemia Jurkat cells

Yue Tang Sho Naito Naomi Abe Yoshiyuki Murata Yoshimasa Nakamura

Grad. Sch. Environ. Life Sci. Okayama Univ.
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C. elegans in vivo

Caco-2
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Enterolacton Secoisolarisiresinol
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Aspergillus Rhizopus

Enterobacter aerogenes

Streptcoccus mutans
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Bipolaris coicis radicinin

Synthesis of 6-O-decanoyl-D-altrose and its biological activity on plant growth

Md. Tazul Islam Chowdhury Ryo C. Yanagita and Yasuhiro Kawanami

(Fac. Agri. Kagawa Univ.)

Apteniol

SPME-GCMS
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Peptide:N-glycanase (PNGase)

- ( -Gal'ase)

Ziaur Rahman

Ficus Pumila

Ficus superb var. japonica

Ficus erecta Thunb.

V

Paenibacillus sp. IK-5

Padmanabhan Anbazhagan André H. Juffer

University of Oulu

Gongronella butleri exo-chitobiohydrolase
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Characterization of Delta-class glutathione transferase of brown plant hopper

MD. Tofazzal Hossain1 Naotaka Yamada1 Takahiro Shiotsuki2 Kohji Yamamoto1

(1Kyushu Univ. 2NIAS)

NADP D-

NAD(P)H carbonyl reductase

NAD(P)H carbonyl reductase

GRL

Redox maintenance by redox modulators under proteasome inhibition

Sunita Maharjan , ,
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Liu Ming-Cheh

SULT2

Liu Ming-Cheh

,

HIV-1

-tRNA tRNA

Pyrococcus furiosus Exo I

PCR DNA

Endonulease Q

RNase P RNA
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A comparative study of antioxidant enzyme activities and lipid peroxidation in

Okinawan mangroves

Md. Daud Hossain Hironori Iwasaki Masashi Inafuku Hirosuke Oku

Univ. Ryukyus TBRC

Catalases are not key enzymes to alleviate gamma irradiation-induced DNA damage

H2O2 accumulation or lipid peroxidation in Arabidopsis thaliana

Amena Sultana1 Ikuko Minami1 Daiki Matsushima1 Mohammad Issak1 Yoshimasa

Nakamura1 Setsuko Todoriki2 Yoshiyuki Murata1

1Div. Biosci. Okayama Univ. 2Food Safety Div. NFRI

Paul M. Hasegawa

H.L.A. Purdue Univ.

Spatiotemporal expression of hydroperoxide lyase gene in Arabidopsis

Cynthia Mugo Atsushi Matsuki and Kenji Matsui

(Grad. Sch. Med. (Agri.) Yamaguchi Univ.)
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Neither endogenous abscisic acid nor endogenous jasmonate is involved in salicylic

acid- yeast elicitor- or chitosan-induced stomatal closure in Arabidopsis thaliana

Mohammad Issak1 Eiji Okuma1 Shintaro Munemasa1 Yoshimasa Nakamura1 Izumi

C. Mori2 Yoshiyuki Murata1

1Div. Biosci. Okayama Univ. 2IPSR Okayama Univ.

OST1 is involved in YEL-induced stomatal closure and activation of slow anion channels.

Wenxiu Ye1 Shintaro Munemasa1 Yoshimasa Nakamura1 Izumi C. Mori2 Yoshiyuki

Murata1

1Div. Agric. Life Sci. Okayama Univ. 2IPSR Okayama Univ.

IPSR

AHK5

Mohammad Anowar Hossain

IPSR
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VTC2

AhR/GUS

PCB

Lon

,

(HAT1)

,

Nudix hydrolase

I (PB-I)

, , ,

, , Daniel Padilla-Chacon , , ,

JST CREST
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E3 NOPPERABO1

Development of R4 Dual Site Gateway Binary Vector System Driven by Any Desirable

Promoter for Plant Transformation

Mostafa Aboulela and Tsuyoshi Nakagawa

CyNAC3

Colchicine Spathoglottis plicata

Tacca chantrieri
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C :AsA

AsA ROS

AsA

APX EC1.1.1.11

APX APX

ROS

APX 1

C 2

mRNA

SR

AsA

APX AsA ROS

2- Nudix Nucleoside diphosphate

linked some moiety X hydrolase AtNUDX2

27 Nudix hydrolase

ADP NADH ADP

NADPH

DNA FAD CoA

Heat shock transcription factor

HsfA2

GAPDH FBPase SBPase PRK Cys

Cys ROS

ROS

-1,6-/

-1,7- FBP/SBPase

E
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TG

CD36

GPR120

GPR120

CD36
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1990

1995 1.83Mb

2002 3Gb

1000

DNA GenBank DNA 1980

DNA- GENAS Nucleic Acids

Res.,1984

GenBank

DNA

L 1294

RNA DNA polymerase

1986 Nature

2000

2000
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sequestration

pharmacophagy

Bactrocera Bulbophyllum

～
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シ 　 ン 　 ポ 　 ジ 　 ウ 　 ム

１．食品成分の機能性評価と応用研究：食による
健康・長寿を目指して

２．藻 , 微生物によるエネルギー・食糧生産と魚
介資源の安全確保：諸課題と未来への展望
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1831 carrot carotene 1906

700 carotenoid

1913 McCollum Osborne & Mendel

1919 Steenbock

1930 Karrer

1937 Karrer

Kuhn

1950

Doll & Sporn, 1981

1950

2012 1300 3300

1000
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inflammatory bowel disease, IBD,

IBD

Th17

Th17 IL-17

Th17

Streptococcus thermophilus ST28 Th17 in vitro Th17

IL-17 ST28 Th1 IFN-

Th1/Th17

ST28 DNA Th17

DSS DSS

ST28 ST28

Th17 IL-17

Th17

Th17

CD40

DSS Bifidobacterium

longum subsp. infantis JCM 1222T CD40 IL-17

Th17

DSS

Lactobacillus rhamnosus OLL2838 tight junction

ZO-1 MLCK

in vitro Caco-2 OLL2838 Toll-like

receptor TLR 2

D-alanine D-Ala D-glucose D-Ala S. thermophilus

ATCC19258T
L-Ala

ATCC19258T
D-Ala

IBD

IBD

IBD
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1981

Oolong Tea

Polymerized Polyphenols OTPP OTPP

OTPP

2006

OTPP
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52

80

NMIJ

24 4 1

20

NMIJ CRM 7403-a

7

8

5.0

24 6-

4
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Fistulifera

4

“ ”

ha

ha

1

EPR Energy Profit Ratio Input energy/Output energy 1

1

10

Fistulifera sp. JPCC DA0580
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SS S L

B12 VB12

/ml

50 k

S

/ml

VB12

L VB12

21

470 nm 525 nm 660 nm LED

L

3.0 m ² s ¹

3.0 m ² s ¹

VB12

VB12 A

VB12

VB12

A
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CO2

20 t pH

10 pH

20 t 2 2010 2011

8 10 g/m2/

5 /m2/ 20 t 2 2010 6 2011

5 1 ha 50 t/ha/

50 20

30

50 t/ha/ 30 15 t/ha/ 15t/ha/

0.91 16,500 L/ha/

5,950 L/ha/ 2.77 1,190 L/ha/ 139 20 t 2

354,000 L/ha/

51,700 L/ha/ DOE

30 g/m2/ 60 g/m2/

50 t/ha/ 30 g /ha/

20g/m2/

2011

1.0 108 cells/mL 3.97 g/L 610 L 30 cm 20 cm

176 g/m2/ 196 g/m2/

80 80% 5 kg

4 kg 10,000 kJ kg-1 1 kg

1/3

300
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1

2000

2

3

Ulva pertusa Gracilaria vermiculophylla

Costaria costata

3% v/v pH 4.5

3

Saccharomyces

cerevisiae C-19 > >

2.4 1.3 1.3

Eichhornia crassipes

pH

pH 8

Saccharomyces cerevisiae C-19 9 25 g/L

75%
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Ensifer sp. AS08 NPEO-DH
1 Xin Liu2 3 4 1

2 3 4

Ensifer sp. AS08 NPEO-DH Pseudomonas putida S-5 OPEO-DH GMC

oxidoreductase family PEG-DH group EO chain

PEG NPEO-DH

NPEO-DH OPEO-DH PEG-DH 3D modeling

3D molecular modeling NPEO-DH

Ni-NTA PEG1000 NPEOav10

His465 Asn507 Asn507 FAD

His465 FAD

NPEO-DH OPEO-DH PEG-DH

EO chain alkylphenol PEG

Pseudomonas putida NT11 D-

-D-

Pseudomonas putida NT11 3-

D- 3-

D-

D- -D-

2% ME 24

1% 9 92% 3-

3- HPLC

D- -D- D-

-D-

Shinella zoogloeoides NN-6

Shinella zoogloeoides NN-6 L- 1- -L-

L- 1 6- -

0.5 D-

D- HPLC D- D-

D- 8

D-

D- -
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Bacillus sp. K44

Bacillus sp. K44 D- D-

D- D- L-

D- D-

D- D- 6- -D- D-

Bacillus sp. K44 4

4

EdmS PgsE

- -

pgsE edmS

random worse-than-random pWH1520

worse-than-random pWH1520 edmS pEDMS1 random

better-than-random

EdmS

Aspergillus ustus Penicillium aurantiogriseum

Aspergillus ustus phenylahistin Streptomyces albulus

dehydrophenylahistin ( PLH) 2

PLH

A. ustus S. albulus

PLH

A. ustus Penicillium aurantiogriseum

A. ustus UV
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Aspergillus ustus Aspergillus repens

Aspergillus repens

2

Aspergillus ustus 3

A. ustus Aspergillus repens A. repens

2

A. repens

A. repens A. ustus

A. ustus A. repens

A. ustus A. ustus

Streptomyces anulatus NBRC 13369

-N-acetylglucosaminidase (GlcNAcase) TMG-chitotriomycin

4

GlcNAcase

LC-MS TMG-chitotriomycin

GlcNAcase KA-1

1 2 3 1

1 2 3

Aspergillus oryzae AOK11

25°C 95%RH 24 48

80%RH
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Pseudomonas aeruginosa ME-4

P. aeruginosa ME-4

BL21(DE3)-pET11a

10 mM Na, K-phosphate buffer (pH 6.5) 50 12

COSMOSIL 5C18-AR-II ACE

L6 3T3-L1

ACE

25 Takenaka et al., Biotechnol. Lett. 34, 949-955 (2012).

Optimizing secretion of heterologous thermostable cellulases in Bacillus subtilis

Bien Thi Lan Thanh

Four genes from Clostridium thermocellum encoding cellulase, including celA, celB, celK, and celS, were cloned

into the Bacillus subtilis/Escherichia coli shuttle vector pBE-S and expressed in B. subtilis RIK1285. Each of

these cellulose genes was randomly fused to 173 different signal peptides derived from B. subtilis to construct a

library, which was screened for cellulase activity on carboxymethyl cellulose (CMC) plates. The cellulases were

secreted to form distinguishable haloes around the colonies, and a number of signal peptides efficient for secretion

of each of the cellulases were identified. The optimal medium for cellulase secretion and thermal stability of

cellulases were investigated successively. The highest secretion was recorded on a medium containing 1% Bacto

soytone, 0.5% yeast extract, and 1% myo-inositol during 36-42 h after the inoculation, and the activities reached a

maximum at 60oC but decreased slightly at further higher temperatures. The four secreted cellulases were assayed

on various substrates including CMC, phosphoric acid-swollen cellulose, and microcrystalline cellulose to reveal

their difference in substrate specificities.

NADH -

Sphingomonas A1

- DEH NADPH A1-R

A1-R A1 NADH -

A1 NADH - DEH

N SPH1210 A1-R SPH1210

64

A1-R SPH1210 NADH X

SPH1210 SPH1210 A1-R

SPH1210 A1-R

−52−



1 1 2 1

1 2

GAG CS

UGL GAG UGL

1,3 CS UGL 1,4

GAG Pedobacter heparinus

UGL X

P. heparinus UGL Phep_2830 CS

UGL +1

Phep_2830 N-

+1

Sphingomonas sp. A1 AlgO

Sphingomonas A1 ABC

LacI AlgO

AlgO ABC

AlgO AlgO

DNA AlgO

AlgO

AlgO

AlgO ABC DNA

AlgO DNA

1200
1 2 1 1 2 bits

XR XDH

1200

1200X

SUT1 HGT2

1200
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Ubr

Ubr

S. pombe

S. cerevisiae

S. pombe Ubr11 ubr11

upa1

glycylglycine carnosine

upa1 ubr11 upa1

Ubr11–Upa1

upa1

upa1

Q

Q(CoQ) Sulfide Sulfide

(Cys) CoQ

Cys

CoQ Cys

CoQ Cys

CoQ ( dps1) Cys Glu

CoQ Cys

Cys (

cys1a) gcs1 dps1

Cys CoQ Cys Cys

Cys

Chk1 DNA

Pot1 Rqh1 pot1 rqh1

Mol. Cell. Biol. 2011

pot1 rqh1

pot1 rqh1 DNA chk1

pot1 rqh1

pot1 rqh1 chk1

Chk1

pot1 rqh1
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Exo1 Rqh1

pot1 3

Pot1

nmt-pot1-aid Mol. Cell. Biol. 2013 DNA

Exo1 Rqh1 DNA

nmt-pot1-aid Exo1 Rqh1

exo1 rqh1 Pot1 exo1

rqh1 Pot1

Pot1 Exo1 Rqh

SUMO
1 Venny Santosa1 1 2 3 2

4 1 1 2 3

4

SUMO

SUMO

1

Tpz1 SUMO Tpz1 SUMO

SUMO

SUMO Tpz1

Tpz1 SUMO SUMO

DNA

DNA

Saccharomyces cerevisiae

DNA

IV DNA

GAL1

DNA

50 2
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triacylglycerol Saccharomyces cerevisiae

2

triacylglycerol TG TG

Saccharomyces cerevisiae

S. cerevisiae STG1 TG STG1 TG Halo+

1

Yeast-Knock-Out collection YKO 4800 TG

STG1 TG SPC72

TG YP1 SPC72 YP1/

spc72 TG Spc72p 622 coiled-coil

SPB outer-plaque

SPC72 TG

Schizosaccharomyces pombe

-

Trimble

5 (pvg1-pvg5) Pvg1

(Pvg1p)

Pvg1p

(pNP)- -Gal pNP- -Glc)

N- -GlcNAc

Pvg1p 168

Pvg1p -GlcNAc

1 2 1

1 2

Tf2 13 Tf2

13 Tf2

Tf2

ura4 EGFP

PCR Tf2

13 Tf2

Tf2 EGFP
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Vsl1p
1 2 1

1 2

SNARE

SNARE Vam7p

Vam7p PX (Phox homology) SNARE

SPCC594.06c vsl1+

Vam7-like protein 1 vsl1

SNARE fsv1

vsl1 fsv1

fsv1 Vsl1p Vsl1p

Vam7p

1, 2 1 1 2

14.7

mM

PomBase

pseudogene 42

3 SPCC1529.01

SPAC1399.02, SPAC3H1.06c SPBPB10D8.07c

2% 9%

GFP

-D-

1 1 2 2 1

1 2

-D- (Galf-ase) (Galf)

Galf-ase

Galf-ase

Streptomyces 2 (JHA26 JHA19)

-L-

4

JHA19 1 (ORF2387) Galf

Streptomyces GH2

Galf Streptomyces
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Hap

Hap

Hap2, Hap3, Hap5 DNA

Candida boidinii Hap CbHap2, CbHap3,

CbHap5

C. boidinii Hap Hap

CbHap2,

CbHap3, CbHap5 Cbhap2 Cbhap5 CbHap3 DNA

CbHap3 CbHap5 CbHap5 CbHap2

TLN 1 11

(GA) -

GA TLN

GA TLN 40 mM (pH 8.0) 30 µM TLN 2.7 mM GA

25 2,4,6-

GA 5 20 80 320

TLN 1 4 6 7 8 SDS-PAGE GA TLN

8 TLN

N-[3-(2-furyl)acryloyl]-Gly-L-Leu amide (FAGLA) 80% TLN

60 FAGLA 50% 89 TLN (34

) 2.6 GA TLN

(TLN)

TLN

pH 7.5 TLN

6 ( BES MOPS HEPES)

8 256 mM (pH 7.5 25oC) TLN

TLN 25oC N-[3-(2-furyl)acryloyl]-Gly-L-Leu amide

Good (BES MOPS HEPES) TLN

TLN 4 M NaCl TLN Good

TLN 15
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1 1 Perez Rodney Honrada1 1 1

1 1 1 2 1 2

Enterococcus faecium NKR-5-3 5

Enterocin NKR-5-3D Ent53D

Ent53D Ent53D

1

Ent53D Ent53D

Ent53R K Ent53D

Ent53D

Ent53D Ent53R K

1, 1 1 1 1,2

1 2

CCR

1

ABE DL

pH DL- 5 g/L 10 g/L

72

4.6%

pH pH

2.54 0.464 g/L/h pH 5.5 1

10.6 g/L (1) Noguchi et al., J. Biosci. Bioeng., 2013

Aspergillus oryzae L-
1 2 1 1 2 3

3 2 1 2 3

Aspergillus oryzae L-

L-

A. oryzae NSPlD1 lactate dehydrogenase (LDH)

lactate monooxygenase (lmo)

A. oryzae LDH lmo 100 g/L 50 g/L

A. oryzae LDH lmo 100 g/L 30 g/L

99% L

L-
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Rhodobacter sphaeroides
1 2 2

1 2

Rhodobacter sphaeroides

25 1 2

5 24 DPPH

100% 70%

1 1 2 3 4 1

2 3 4

6000 7000 m

Shewanella

N4 90 m

BSA-1

16SrDNA Bacillus

S0 CO2

CO2

23

pH 3.0

PCR 16S rDNA DGGE

Acidithiobacillus

thiooxidans Acidithiobacillus caldus

A. caldus A. thiooxidans
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Escherichia coli

[BMIM][Cl]

80 [BMIM][Cl]

10% [BMIM][Cl] Bacillus sp. CMW1 10% [BMIM][Cl]

1,4 1,2 1 1 3 1,4

1 2 EIIRIS 3 4 JST ALCA

DNA pmoA PCR

-Proteobacteria 7~10

8

BOD

MultiNA

MPN/MERFLP

(DNB) (LB )

16S rDNA MultiNA

DNB LB
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Diversity in gut bacterial composition and their 16S rRNA gene sequences

among Asian children

J.Jiang1, K.Sonomoto1, K.Watanabe2, K.Matsuda2, T. Kurakawa2, H.Tsuji2,

F.Ren3, S.Nitisinprasert4, O.La-ongkham4, E.S.Rahayu5, C. Liao6, Yi.Tsai7,

Y.Lee8, J.Nakayama1 1Kyushu Univ., 2Yakult Central Institute, 3China Agric.

Univ., 4Kasetsart Univ., 5Gadjah Mada Univ., 6Food Industry R&D

Institute, 7National Yang-Ming Univ., 8National Univ. of Singapore

To investigate diversity of human gut microbiota, we studied bacterial composition from 303 children in five Asian

countries by pyrosequencing and sanger sequencing of fecal bacterial 16S rRNA gene. Principal component

analysis classified the gut bacterial compositions of Asian children into two types; P-enterotype abundant in

Prevotellaceae, which mainly observed in children from Khon Kean and Indonesia and B-enterotype abundant in

Bifidobacteriaceae/Bacteroidaceae, mainly observed in Chinese, Japanese and Taiwanese. In addition, local

differences in the bacterial composition, e.g., low abundance of Escherichia coli in Japan, were found among the

five countries. These differences probably reflect different dietary habit and geo-economical profile.

Mansur Jasin Karim Minnatul

Eikenella corrodens AI-2

AI-2

AI-2

E. corrodens AI-2 30

AI-2 AI-2 MHF 30 MHF

HPLC

AI-2 30

SDS-PAGE 40 kDa

N PorA

porA AI-2 E. corrodens

AI-2

Paramecium bursaria P.b. P.b.

Synechocystis spp.PCC6803

PCC6803 P.b. PCC6803

(1) (2) PCC6803

(3)

(1) (2) (3)
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Pseudomonas fluorescens KU-7 2-

Pseudomonas fluorescens KU-7 2- (2-NBA)

(nbaY) P. fluorescens KU-7

2-NBA

2-NBA 2-NBA nbaA

nbaB nbaC 2-NBA

2-NBA

RT-PCR nbaY 2-NBA

NbaC 2- -3-

-6- (ACMS) nbaD

nbaY 2-NBA NbaD ACMS

2-NBA

1 2

E.histolytica

(MGL)

MGL

2 (MGL1 MGL2)

X MGL1 MGL2

Bacillus

pH 10 35 16S rDNA

Bacillus

PCR

pET NADH

Orange I Orange II
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KSU-1 Mn superoxide dismutase
1 1 2 1

1 2

anammox Planctomycete KSU-1

KSU-1 2 superoxide

dismutase SOD anammox anammoxosome

KSU-1 SOD

KSU-1 2 SOD SOD SOD1 SOD2

SOD

SOD1 Mn2+ Mn SOD SOD2

KSU-1 SOD anammox

Auxiliary regeneration systems of NAD+ in Lactobacillus panis PM1:

characterization for bioconversion of glycerol to 1,3-propanediol

T.S. Kang, D.R. Korber, T. Tanaka (Univ. of Saskatchewan)

Lactobacillus panis PM1 NADH 1,3-propanediol

NAD+ 1,3-propanediol

HPLC qRT-PCR

L. panis PM1

NADH oxidase

NADH-dependent peroxidase

NAD

ATP

NAD+

1,3-propanediol NAD+

Cellvibrio sp. -
1

-

N NCBI

Cellvibrio sp. BR -

Cellvibrio sp. BR Forward Reverse primer

PCR PCR

HPLC TLC

-

Cellvibrio sp. BR
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Streptomyces sp. 590 L- (MetDC) L-

5’- B6

MetDC

Roche 454 GS FLX+

Streptomyces sp.590 DNA MetDC

N 15 (1671 bp , 557 )

Streptomyces viridifaciens L- 45%

MetDC MetDC

pET28a His-Tag

E. coli BL21(DE3) Ni-NTA

SDS-PAGE MetDC

Aspergillus oryzae Flammulina velutipes

Flammulina velutipes

FvLcc2 F. velutipes

FvLcc2 Aspergillus oryzae FvLcc2

A. oryzae FvLcc2 A TAA

FvLcc2 SP TAA SP rFvLcc2

A. oryzae –PEG

rFvLcc2

2 mM CuSO4

A. oryzae

exo-mannanase
1 2 1 3 1

1 2 3

Bacteroides fragilis mannan

mannobiose mannosylglucose mannose-1-phospahte + glucose

mannanase

B. fragilis mannan

manno-oligosaccharide

mannnan mannobiose manno-oligosaccharide (M2 M6)

mannobiose

GH family 26 exo mannobiose

mannanase
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Prosthecobacter
1 1 1 1 2 2

1 1 2

Luteolibacter algae H18

3 16S

rRNA Prosthecobacter

H18

H18

Luteolibacter algae H18
1 1 1 1 2 2

1 1 2

Luteolibacter

algae H18

10,000

TLC

TLC

WalK waldiomycin
1 1 2 3 3 1

1 1 2 3

WalK (HK )/WalR (RR ) GC

waldiomycin MRSA

waldiomycin WalK/WalR

PCR WalK/WalR

waldiomycin

RNAseq waldiomycin WalK/WalR TCS LiaS/LiaR TCS

LiaS/LiaR TCS envelope

waldiomycin WalK WalK/WalR

LiaS/LiaR
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Burkholderia plantarii

Burkholderia plantarii

B.plantarii two-component system: TCS

55 HKs 75 RR( )

HK RR 1 HK3, RR1, RR2

HK3, RR1,

RR2 HK3

HK in vitro HK RR

HK3, RR1, RR2

PhoQ safA

(TCS) TCS

TCS PhoQ/PhoP

SafA PhoQ (SD) PhoQ SafA

PhoQ-SD D179 SafA

PhoQ D179 SafA

MOE PhoQ SafA

PhoQ K186 PhoQ K186A SafA

PhoQ K186 SafA

PhoQ-SD SafA

6 Marinobacter sp. E-31

(todC1)

E-31 (tod )

E-31 tod todC1 inverse PCR

14kb blastx 12

ORF 10 TCA

Pseudomonas putida F1 tod P. putida 01G3 ebd 41~90%
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Shewanella violacea ATPase
1 2 3 4 5 3

1 2 3 4

5

Shewanella violacea

ATPase

Marine Broth S. violacea ATPase

30 pH 8.0 10 mM MgCl2

ATPase 2 M KCl NaCl S. violacea

(C12E8) Hi-Trap Q ATPase F

ATP 59 kDa ( MS )

ATPase N GGSDNDDKKV S. violacea UDP-suger diphosphatase

BLAST

ATPase

Shewanella violacea cytochrome c5
1 2 3 4 1

1 2 3 4

Shewanella violacea cytochrome c5 (SV)

SV

SV

Shewanella cytochrome c5

c 4

2 Hydrogenophilus thermoluteolus

c PHCP PHCP 55

Allochromatium vinosum c AVCP

CD ( ) DSC (

PHCP Tm 87ºC AVCP 52ºC PHCP

H AVCP

AVCP 2 PHCP 3 PHCP

H
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Meiothermus ruber H328

– –
1 1 1 1 2 2

1 1 2

Meiothermus ruber H328

SDS

MALDI-MS

Thermococcus kodakarensis Transcription factor

B
1 1 1 2 1 2

2 3 1

1 2 3

Thermococcus kodakarensis TFB tfb1: TK1280 tfb2:

TK2287 TBP TK0132 TFB TBP

TFB

tfb1 (DTF1) tfb2 (DTF2)

DTF1

KU216 DTF1 DTF2 DTF1

TFB1 TFB2 TBP TFB TBP

flaB1

DTF1 flaB1

1 2 1 3 1,2

1 2 3

60 85 93

Thermococcus kodakarensis KU216 RNA

S- (TK1592)

TK0147 TK1691 TK1691
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Kluyveromyces marxianus 2-deoxyglucose

Suprayogi ,

Kluyveromyces marxianus

2-deoxyglucose

KanMX4 G418 2-deoxyglucose

TAIL-PCR 15

KanMX4 11 mig1

3

Saccharomyces cerevisiae
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1 1 2 2 1

1 2

SO-1

DPPH

SO-1

1 1 2 3 1

1 2 3

NGF

NGF NGF (Ipomoea

batatas sp)

/ PC 12 NGF

Sephadex LH-20

NGF

NMR MS

NGF PC 12 (ERK)

IEC-6

Wistar

HPLC IEC-6

WST-1

0.2 M

2 3 M
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5% 5%

7 ICR 0 3 5% 20

5%

5%

1 1 2 1

1 2

3

Vanillin (VN)

(RBL-2H3)

-hexosaminidase

VN Vanillic acid (VA) Methyl vanillate (MVA) Ethyl vanillate (EVA)

VN VA VA MVA EVA

VA MVA EVA Propyl vanillate

Isopropyl vanillate Butyl vanillate
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1 2 1 1 2

(senescence – accelerated mice ; SAM)

SAM P8 (6, 60 M) 10

SAM P8

RBL-2H3

DNP-IgE RBL-2H3 DNP-BSA

RBL-2H3

500 Da 14 kDa

Ca2+

Ca2+

Syk PI3K

RBL-2H3

121 20

10 mM (NaPB)

(IKE) RBL-2H3 IKE

-

Syk
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1 1 2 2 1

1 2

DBE J774.1

IL-6 TNF-

DBE J774.1

BALB/c 2

DBE

LPS Toll 4 TLR4

dieckol in vivo

dieckol in vitro

in vivo dieckol

in vivo

dieckol arachidonic acid

AA oxazolone OXA ICR

dieckol 0.1 mg/mouse

AA OXA epigallocatechin gallate EGCg

EGCg 3 IC50 AA <0.01 mg/mouse OXA 0.017 mg/mouse

dieckol EGCg

Inhibitory effects of black soybean seed coat polyphenols against DNA damage in

HepG2 cells

Tianshun Zhang1, Yu Li1, Michiko Yasuda2, Kaori Hayashibara1, Hitoshi Ashida1

(1Dept. of Agrobiosci., 2Adv. Sci. Technol., Kobe Univ.)

Aim The present study investigated the potential protective effects of polyphenol-rich extract from black

soybean seed coat extract (BE) on DNA damage in HepG2 cells.

Methods & Results The results from micronucleus assay revealed that BE at concentrations up to 25 µg/mL was

non-genotoxic. In contrast, BE and its main components, procyanidins (PCs) and cyanidin 3-glucoside (C3G),

significantly reduced the genotoxic effect induced by benzo[a]pyrene. These compounds inhibited 2,2’-azobis

(2-amidinopropane) dihydrochloride (AAPH)-induced the formation of 8-hydroxy-2’-deoxyguanosine (8-OHdG),

which detected by LC-MS/MS, in a dose-dependent manner. Moreover, BE suppressed AAPH-induced radical

formation. Together all the results, PCs and C3G in BE will protect DNA damage in hepatocytes effectively.
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1 1 1 2 3 1

1 2 3

C2C12 10

5- -7- 5- -3,7-

5- -3,7,4’-

3 5-

-7- 5,7-

5,7- 5

7

(CAS) 20 50

(SOY) (CON) 5 SD

1 6 3 1 4

SOY CON CAS

(TG) 3 TG SOY CON

90

CAS SOY CON

CAS SOY CON

CON

1 2 2 1 2

1 2

(ARE)

ARE -1 (HO-1) NAD(P)H-

-1 (NQO-1) -S- (GST)

RT-PCR ARE

HO-1 NQO-1 GST
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WCP pH

in vitro in vivo

WCP 80 pH8 WCP

- -

400 mg

WCP 40 mg/kg 30

P 0.05 P 0.01

1 2 3 1

1 2 3

UV

-a 365 nm

HPLC SOSG Singlet Oxygen Sensor

Green

-

- SOSG -

C2C12 8 WST-1

IN Cell Analyzer 1000 Hoechst33342
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1 1,2 3 1 3 3

2 3 1 1 2 3

N-

(PEA) PEA

N- (NAAA)

-

NAAA 2- 50% 5.7

M 11.8 M

1 2 3

(FE) FE

FE

HT1080 A549 TIG-1

FE WST-1

FE

1 1,2 3 1,2

1 2 3

FE

5,000 FE 5,000

FE

TIG-1 A549

HT1080 10%FBS MEM

FE 5,000 FE 5,000 FE
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( )

(HCC)

-4 (MK-4, VK2) -4 (MKH) DMG

MKH-DMG in vitro MKH

MKH-DMG MKH

HCC MKH

HCC MKH

MKH-DMG

MKH-DMG

pH Tween80 MKH-DMG

pH

1 1 1 1 1 2

2 3 1

1 2 3

- TS

TS TS

B16-F1 TS real time PCR

Wst-1

TS angiopoietin-2 (Ang-2) mRNA

TS

TS

TS

5 AMVN
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20 (pH 7.4)

4

1) Masuda, Inai, et al., J. Agric. Food Chem., 2013, 61, 1097-1104.

L6 DMEM

ICP-MS L6

BES-H2O2

L6 4

Antioxidant and Anticancer Activities of Indonesian Tea Mistletoe Extract

Obtained by High Temperature Extraction

S. I. Rahmawati1, K. Ishimaru2, D.X. Hou1 and N. Hayashi2

(1United Grad. Sch. Agr., Kagoshima Univ., 2Saga Univ.)

Indonesian tea mistletoe generally called Benalu Teh (Scurulla atropurpurea) is one of the medicinal plants as a

cure especially for cancer. In our previous study, the highest functionality was obtained by extraction treatment with

solvent 30% ethanol at temperature 100°C for 10 min using batch reactor. In addition, the main flavonoid

compound of the extract was identified as rutin (Rahmawati, S. I., 2012). On this work we used batch reactor

extract and traditional extract as comparison. Then we evaluated by radical scavenging activities and total phenolic

compound. Furthermore anticancer was determined by using neutral red uptake on HT-29 and Caco-2 cancer cells.

Also we confirmed safety analysis for normal cell by using fibroblast mouse cell balb/c 3T3. As a result, batch

extraction gave the better value than traditional extraction.

Rahmawati et. al., Am. J. Appl. Sci., 9, 337-342, 2012
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14 70% 70 SF

14

70 SF HP-20

HW-40

1 2

1 3

2

ABTS
1 1 1 2 3 1

1

1 2 3

0 4 ABTS ABTS

70%Et-OH 70%SF ABTS

2 4 2 70%SF

HP-20 Et-OH 0 20 40 80% ABTS

20% 20% HW-40

2 20A,20B

ABTS DPPH 20A 20B

DPPH 20B ODS-HPLC ABTS

4-Hydroxyphenylacetic acid

1 1 1 2 1 1

1 2

DPPH

70%Et-OH

EC50 0.875 mg/ml HP-20

A B 1 80C 0B ODS-HPLC

80C

5 2

DPPH
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Effect of benzyl isothiocyanate on redox-sensitive signaling in human T

lymphocytic leukemia Jurkat cells

Yue Tang, Sho Naito, Naomi Abe, Yoshiyuki Murata, Yoshimasa Nakamura

Grad. Sch. Environ. Life Sci., Okayama Univ.

Benzyl isothiocyanate (BITC) derived from papaya fruits has been reported to exhibit antioxidant properties via the

induction of phase II cytoprotective enzymes including glutathione S-transferase (GST). In the present study, we

investigated the effect of BITC on redox-sensitive signaling in human T lymphocytic leukemia Jurkat cells.

Treatment of Jurkat cells with BITC resulted in a significant enhancement of GST activity and class- GST isozyme

protein expression. Thus we next examined the effect of BITC on exogenous hydrogen peroxide-induced

phosphorylation of c-Jun N-terminal kinase (JNK). However, BITC did not affect hydrogen peroxide-induced JNK

phosphorylation. These results led us to a speculation that the target of BITC might be the downstream of JNK. An

investigation of this issue is currently under way.
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B6

B6 B6

B6 B6

B6

SD 6 1 mg, 7 mg 35 mg pyridoxine HCl/kg

pyridoxal 5’-phosphate PLP

B6 Thr B6

Thr B6

B6 Thr

B6

B6 B6

B6

IGFBP1 p21

IGFBP1 HepG2 B6 pyridoxal:

PL PL IGFBP1 mRNA

Real-time PCR Western blot ERK

p21 mRNA p21

p53 p-p53 PL

p53 p21

(Caenorhabditis elegans) B12

B12

(Caenorhabditis elegans) B12(B12)

B12 B12 B12

B12 McEwan B12

B12 B12 HPLC B12

mRNA PCR

B12 B12 B12

B12

B12 B12

B12

MMACHC mRNA B12
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B12
1 2 3 1 1

1 2 3

B12

B12(B12)

( ) B12

L.delbrueckii subsp.lactis ATCC7830

E. coli 215 TLC B12

B12 100 g 100 g

5 g B12

B12 B12 LC/MS/MS

1 1 2 3 1

1 2 3

B12

B12 B12

B12

KCN

HPLC B12

B12 B12

LC/MS/MS

SPS1, SPS2

SPS

SPS 32P ATP AMP

SPS

L-

SCL L- AlaDH

SCL/AlaDH SPS1 SCL

SCL 2 SPS1 SPS

Thermus thermophilus PPDK Phosphoenolpyruvate

Dikinase PPDK AMP

SPS1 SPS2
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B1, B6
1 2 3 1

1 2 3

B1 HMP Th

TMP HMP Th

B6

Th B6 HMP

B1 B6 TMP

Th B6

HMP Th TMP Th L-[15N]Tyr [15N]Gly

B6 L-[15N]Gln L-[15N]Glu TMP

B6 Th

Tyr Gly

vtc3

vtc vtc3

/

VTC3

VTC3

VTC3 vtc3

vtc3 vtc3 AsA

VTC3 PCR vtc3 D-

/L-

1 2 1,2 3 3 1,2

1 2 3

AsA /

AsA AsA; DHA AsA; MDA

DHA DHAR1~5

MDA MDAR1~5 AsA

MDAR DHAR

DHAR1 DHAR5

AsA AsA

H2O2
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D
1 1, 2, 3 1 1 1 1

1 HBS 2 3

Streptozotocin (STZ) D

5 Sprague-Dawley STZ 8

STZ 8 D [1,25(OH)2D]

D STZ

D (CYP24A1)

CYP24 (GR)

D GR CYP24A1

E

E

E

E MDCK

Par3 E Par3

E aPKC-PAR

E

E

E

E

HuH-7

HuH-7

geranylgeranoic acid [S]2,3-diGGA geranylgeraniol dolichoic acid 25 M 5%FBS

24 48 BODIPY493/503

LSM700 Live-cell imaging 3D IMARIS

[S]2,3-diGGA 24

GGOH

GGA [R]2,3-diGGA

−85−



BC RTL BC BC

- DNA MMQPCR

RTL TaqManPCR BC HPLC

FFQ

RTL BC

, C

RTL

RTL

E

-tocopherol( -Toc) -tocotrienol( -T3) prodrug

-CEHC two-step prodrug E

E

(TCA) in vivo in vitro

-Toc -T3 2R- -tocopheryl N,N-dimethylglycinate ( -TDMG)

2R- -tocotrienyl N,N-dimethylglycine ( -T3DMG) n-Octanol

-TDMG -T3DMG TCA TCA

TCA ion complex mixed

micell TCA

-TDMG -T3DMG TCA

C. elegans

C. elegans

(NGM ) NGM

3.9 mg /plate 5

2 ( 16 µg/g fw)
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C. elegans in vivo
1 2 2 3 3

1 2 3

C. elegans

3

Total RNA Cy5 cRNA 6000 DNA

cRNA

Caco-2

HBS

(LPA)

(LPC) Caco-2

LPC LPA Transwell

Caco-2 apical (TER) 0.25 mM LPC

Control TER 0.25 mM LPC + 0.01 mM LPA

Control LPC TER 1 h

0.01 mM LPA Control Lucifer

Yellow LPC LPC+LPA Lucifer Yellow

LPA LPC

1,2 2 3 4 1 2

3 HBS 4

PC

PC

PC LPC

GPC Caco-2

GPC

GPC

PC GPC
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Enterolacton Secoisolarisiresinol

1 2 3 3 1 1

1 1 1 1 1 3

1 2 3

Matairesinol (MAT) Secoisolarisiresinol

(SECO) Enterodiol (END) Enterolacton (ENL) UPLC-Tof-MS

ENL

SECO

ENL SECO ENL

ENL

1 2 3 3 3 3

3 1 1 1 1

1 2 3

FAO

6 SD 28

HDL non-HDL

1 1, 2, 3 1 1 4 1

1 1 HBS 2 3 4

(CKD : Chronic Kidney Disease)

CKD

(LP )

5/6 3 Sham CKD Control ( 1.03%) CKD-LP

LP ( 0.2%) CKD Sham

(ZIP4)

CKD-LP CKD ZIP4

CKD
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p-nitrophenol (p-NP)

4-methylumbelliferone (4-MU) 2

NADH superoxide anion (O2
-) radical xanthine oxidase (XOD)

HL-60 12-O-tetradecanoylphorbol 13-acetate O2
- radical

p-NP 4-MU

NADH XOD O2
- radical

O2
- radical

Cordycepin LPS NO

Cordycepin Cordycepin

RAW264.7 Cordycepin Adenosine 24 LPS nitric oxide

NO NO

Cordycepin

Cordycepin

GAPDH IgE
1 3 1 1 3

1 2

in vitro

IgE

IgE

Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) GAPDH

IgE

GAPDH IgG IgE IgM

GAPDH IgE IgG IgM IgE IL-4 B

IgM

GAPDH B IgE

IgE
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-

-1.3

8 Jcl ICR

8 Cont PF

CF

3

5 Cont CF 80 PF

60 PF 3 CF 5

PF

GPC

6 ICR 0.2%GPC 0.2%

1 3

ALT 1 3

GPC

GPC

GPC ALT

GPC
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OH
1 2 1

1 2

(Xs) (Aw) Raoult

OH (e-OH)

-20

Hildebrand and Scott (1962) Aw Xs-Aw

Aw = (1-Xs) exp ( Xs2)

e-OH R2 = 0.754 2

2 R2 R2 = 0.805

OH

1 1 1 2 1

1 2

n-3

-

TG TG

TG TG

JST

1 2 1 1 3 1

1 2 3

10

X

I II Pichia pastoris

PEG

SPring-8 BL26B1 IP I

0.9 II 1.0

Coot SHELXL
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72 wt%

0 mm

1 1 1 2 2

1 1 2

30 g

100~240oC 10

7.6 MPa

DPPH 140~160oC

160~180oC

1 2 2

1 2
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Aspergillus Rhizopus

Rhizopus

(GA) Rhizopus

Rizopus Aspergillus Rhizopus

Aspergillus HI-G Rhizopus Rhizopus oryzae IFO4716

Aspergillus Rhizopus

Aspergillus(HI-G) Rhizopus(Rhizopus oryzae IFO4716) 1:1 10:1

Rhizopus arrhizus P20 Aspergillus oryzae(HI-G)

SLS 30 96 h 200 rpm

1.29 % 3 %

Enterobacter aerogenes

Enterobacter aerogenes

p- )

PDA

15 520

nm 500 nm Enterobacter

aerogenes 500 nm HPLC

4 4 500

nm 2 2

1
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Streptcoccus mutans

S.mutans

GTF

GTF

S.mutans GTF

GTF

GTF GTF NC GTF NC

GTF

GTF GTF NC 51

34 GTF

S-

1 1 1 2 1

1 2

S- SAM

SAM SAM 4 3 60%

50% 4 1 20%

25 3 70%

SAM

4

SAM SAM 30%

SAM 90%

SAM pH

60%

1 1,2 1 1 1

1 2

ODS UHPLC

(MS/MS)

Q-TOFMS
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O157
1 2 1 SAS 2

O157
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2

nACh nAChR

1 2 D 1

nAChR

2 D 1 2

nAChR

2 D 1 2 nAChR

efficacy

1 2 1,2 3 1,2 1,2

1 2 3

Tf

OA

TA

Tf DNA

PCR OA TA TfOAR, TfTAR

cAMP CRE-SEAP

TfOAR OA TfTAR

TA

Filensin Fil 94

kDa Phakinin Phk 49 kDa

Fil C

351

Fil Fil94 Fil50

Fil38 Phk BIAcore

Fil-Phk

Fil94 Fil50 Phk

Fil38
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type I hK35 36 38 type II hK81 85

type I–II

9.5 M type I type

II 0 M pH 160 180 mM NaCl

type I II

Tyr

Bzl(benzyl) Tyr(Bzl)

Tyr(Bzl) Tyr Valsa ceratosperma Maire

Tyr

Tyr(Bzl) Tyr(Bzl)

ATRA

ATRA

ATRA A4H12

ATRA

ATRA

ATRA
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1 1 1 2 1

1 2

(DCs) DCs (IECs)

DCs

DCs-IECs

DCs-IECs

IECs CMT-93

(BMDCs) BMDCs

CMT-93 BMDCs CD103 IECs

BMDCs CD103

CDK PCTK3 cyclin A PKA

STS

PCTAIRE kinase 3 (PCTK3) cyclin dependent kinase (CDK) Ser/Thr

CDK

PCTK3 PCTK3

cyclin PCTK3

cyclin A retinoblastoma protein (Rb) in vitro kinase assay

PCTK3 cyclin A PCTK3 protein

kinase A (PKA) 4 3 PKA

PKA 12 Ser Asp

2

H2O2 (Prx)

Prx4 Prx4a Prx4b

Prx4a

Prx4a-GFP

H2O2 DTT Prx4a

Prx4a

Prx4a
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(Prx) H2O2

6 Prx4 Prx4a Prx4b

Prx Prx4b

Prx4a (Prx4a KO)

Prx4b

Prx4b

HEK293T Prx4b-GFP

Prx4b HEK293T UV H2O2 Prx4b

Prx4b

Prx4b

- -
1 2 1,2 1,2

1 2

- - PGA

PGA

PGA

PGA

HDP

PGAIC PGAIC

1) Ashiuchi et al., ACS Appl. Mater. Interfaces 5, 1619–1624 (2013).

Coq10
1 1 1 2 1

1 2

Coq10

Coq10

[3+2]-

Coq10

Coq10
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ERK

1
1 1 2 1

1 2

ERK extracellular signal-regulated kinase

ERK CREB

ERK

A172 30 ERK

ERK

10

5

4-acetoxy-2-hydroxy-8-phenyloctyl 5,6- - -

Alternaria alternata

Colletotrichum lagenarium 0.5 mM 40 70

2-acetoxy-4-hydroxy-8-phenyloctyl 5,6- - -

methyl 2-oxocyclopent-1-ylacetate methyl

(1R,2S)-2-hydroxycyclopent-1-yllacetate allyl Grignard

Baeyer-Villiger 5,6- - -

DDQ

Ficifolidione

Ficifolidione

ficifolidione Colon26

Phloroglucinol 3 syncarpic acid ( )- -pinene

isovaleraldehyde ficifolidione 4-epimer butylaldehyde

4-propyl-ficifolidione 4-epimer Colon26

WST-8 50% IC50 ficifolidione

IC50 10 M

4

−100−



(IMI)

IMI 5

5

IMI

Methionine cysteine serine

Musca domestica 1 50

ED50 pmol/fly) [3H]IMI

n-proryl n-butyl 5

1 1 1 2 3 3

4 4 5

1 2 3 PSC 4 5

4

9.3

Bipolaris coicis radicinin
1 2 2 2 2

1 2

radicinin Bipolaris coicis

2 radicinin

radicinin PKS

B.coicis 14 PKS

PKS (KS)

14 PKS radicinin LC-MS

PKS BcPKS3, BcPKS8

radicinin 2 PKS radicinin
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Synthesis of 6-O-decanoyl-D-altrose and its biological activity on plant growth

Md. Tazul Islam Chowdhury, Ryo C. Yanagita and Yasuhiro Kawanami

(Fac. Agri., Kagawa Univ.)

We have previously reported the regioselective synthesis of 6-O-acyl-D-allose (C-3 epimer of D-glucose) and its

growth inhibitiory activity on plants. In this study, we investigated the synthetic procedure of

6-O-decanoyl-D-altrose (C-2 epimer of D-allose) and evaluated its activity on plant growth in order to examine the

structure–activity relationship of rare sugar esters. 6-O-Decanoyl-D-altrose was synthesized from D-altrose via

lipase-catalyzed transesterification using vinyl decanoate. Acetone was found to be optimal organic solvent, giving

the highest yield (60%) at room temperature for 48 h. Then we performed the bioassay of 6-O-decanoyl-D-altrose

on lettuce (Lactuca sativa), cress (Lepidium sativum), Italian ryegrass (Lolium multiflorum) and rice (Oryza sativa

L. cv. Nipponbare) seedlings. This compound showed similar inhibitory effect on cress, Italian ryegrass and rice

seedlings to that of the corresponding D-allose ester and lower inhibitory effect on lettuce. These results suggest the

-axial hydroxy group at C-3 of D-altrose and D-allose for the activity.

Apteniol
1 1 1 2 3 3

1 2 3

Aptenia cordifolia

apteniol Apteniol A-G

7

apteniol

2012 apteniol A B C F G

NMR apteniol

apteniol

apteniol B C 10

20

CYP11A1 D3 1

20 D3 2

20 D3 2 1 ,25-

D3 3 1 25

D 20

20 D

D2 20

Grignard CD A

palladium 20 D
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DHMD

Dihydromaleimide DHMD

DHMD DIBAL

NaBH4

1,2- 1,4-

NaBH4

NaBH4

1,2- DHMD 1,4-

1 DHMD

DHMD

Nicotiana tabacum L.

L-

-2-

-2- L- - -

L-

- -

SPME-GCMS

SPME PDMS DVB/CAR/PDMS GCMS

10
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p pNP

pNP

pNP

BF3 Et2O pNP

NMR pNP

4-MU
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Peptide:N-glycanase (PNGase)
1 1 2 1 1

1 2

Peptide:N-glycanase (aPNGase) N-

aPNGase N-

N- aPNGase

aPNGase-Le1) (Agrobacteirum tumefaciens)

‘Micro-Tom’ CaMV 35S Real-time PCR

aPNGase aPNGase

1) Hossain, A., et al., J. Biochem., 147, 157-165 (2010)

- -Gal'ase

Ziaur Rahman

Many secreted-type plant glycoproteins often carry complex type N-glycans containing the Lewis a epitope (1) ,

but the physiological significance of the plant specific N-glycans remains to be elucidated. As a par of study to

elucidated the physiological function of Lewis a epitope in plants, in this study, we purified and characterize

-galactosidase ( -Gal ase ) involved in the release of -Gal residue(s) from the plant complex type N-glycans.

We purified two -Gal ases ( -Gal Gb1and Gb2) to homogeneity from the seeds of Ginkgo biloba. While -Gal

Gb1 was active for both PA-sugar chains and pNP- -Gal, -Gal Gb2 was active only for pNP- -Gal, indicating that

-Gal Gb1 may be involved in the degradation of Lewis a epitope. Purified -Gal Gb1 gave a single band

with molecular masses of 24 kDa on SDS-PAGE and 48 kDa on gelfiltration, indicating that -Gal Gb-1

has a homo-dimeric structure. -Gal Gb-1 showed optimum activity at about pH 5 (PA-sugar chains),

suggesting putative localization in the vacuole. (1) Maeda, M, et al., J. Biochem., 148, 681-692 (2010)

1 2 1

1 2

HRP) ROS H2O2

ROS

H2O2 O2

O2
·-

O2 O2
·-

HRP O2
·-

( ; CLA) O2
·-
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Ficus Pumila
1 2 2 2 2

2 2 1 2

Ficus Pumila

- DNA

Total RNA CTAB Gubler-Hoffman cDNA DNA

cDNA DNA

PCR

Ficus superb var. japonica
1 1 2 2 2 2

1 2

Ficus superb var. japonica

20 mM pH7.0

DEAE-cellulose

SDS-PAGE 48 kDa Suc-Ala-Pro-Ala-pNA

DFP PMSF

35 55 C pH 10

65 C

Ficus erecta Thunb.
2 1 2 2 2 2

1 2

(Ficus erecta Thunb. )

66 kDa

N

N DNA

DNA mRNA PCR

1743 bp 514 S8
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V

Family GH18 V (CrChi-A)

V 40%

V (AtChiC NtChiV) CrChi-A

AtChiC NtChiV 2 CrChi-A

CrChi-A CrChi-A X 1.6

Å CrChi-A E119Q

AtChiC NtChiV

DxDxE

Paenibacillus sp. IK-5

1 1 1 Padmanabhan Anbazhagan2

André H. Juffer2 3 4 1

1 2University of Oulu 3 4

Paenibacillus sp. IK-5 Family GH8 C 2

DD1, DD2

NMR ITC DD1 DD2
15N, 13C DD1 DD2 NMR

DD1 DD2

ITC

DD1 DD2

Gongronella butleri exo-chitobiohydrolase

endo chitosanase (EC 3.2.1.132) exo- -D-glucosaminidase (EC

3.2.1.165) Gongronella butleri NBRC105989

exo-chitobiohydrolase Gongronella butleri

NBRC105989 exo-chitobiohydrolase

Gongronella butleri NBRC105989 7

CM-Sephadex C-50 Sephadex G-100

46,000 pH 4.0 pH5-11

45 30 TLC

(GlcN)2 GlcNAc (GlcN)5-GlcNAc HPLC

(GlcN)2 GlcN-GlcNAc (GlcN)3-GlcNAc

2 exo-chitosanase
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(Acropora millepora)

CEL-III

CEL-III

CEL-III lactose galactose rafinose melibiose

Characterization of Delta-class glutathione transferase of brown plant hopper

MD. Tofazzal Hossain1, Naotaka Yamada1, Takahiro Shiotsuki2,

Kohji Yamamoto1 (1Kyushu Univ., 2NIAS)

Objective

Brown plant hopper (Nilaparvate lugens) is a serious insect for rice cultivation. Insecticide application is harmful

for economy and environment. Glutathione transferase (GST) can detoxify diverse xenobiotics by conjugation with

reduced glutathione. Here, we report biochemical properties of GST of N. lugens.

Methods and Results

One GST clone was sequenced and deduced amino acid sequence. Sequence alignment and phylogenetic tree

revealed it belongs to Delta-class GST. The recombinant protein (nlGSTD) was overexpressed in Escherichia coli

activities from pH 6 to 12. We found that optimum pH of nlGSTD was 8.0, similar to other GSTs of Bombyx mori.

The nlGSTD was able to catalyze one of oxidative stress inducer, 1-chloro-2,4-dinitrobenzene.

- (GABA)

(GAD) GAD Ca2+ (CaM)

GAD CaM

GAD Ca2+ CaM Native-PAGE

GAD CaM

GAD,CaM Native GAD Ca2+

CaM pH7.0 GAD EGTA

340,000 120,000 CaCl2 440,000

CaM GAD 1 CaM 6

2 CaM 6 2

2 6
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NADP D-
1 2 3 4

1 2 3 4

Ureibacillus thermosphaericus meso-

(DAPDH) 5 D- (DAADH)

DAPDH DAADH

DAPDH NADP

X 2.4 2.1

DAADH NADP 3.1

DAPDH DAADH

NAD(P)H carbonyl reductase

1 1 1 2 3 1

1 2 3

carbonyl redactase

Tyr178 Lys182 (Y178F, K182M)

. 2 DpnI . BL21-CodonPlus (DE3)-RIPL

IPTG SDS-PAGE

His-tag Y178F 0.3%,

K182M 1.0% . K182M pH K182M pH 10.0

Wild-Type pH (6.5) 2

Y178F NADP 2 K182M NADP 2

9-10 3 .

NAD(P)H carbonyl reductase

1 1 1 2 3 1

1 1 2 3

2

pET15b IPTG

NAD(P)H carbonyl reductase
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30 kDa

cDNA

(anammox)

(HAO) (HZO) 2

Km, Vm HAO HZO

HAO

(BV) (MV)

HAO NO

MV NO NOC 7 HAO MV

NO

HAO NO

1 anammox HAO

Redox maintenance by redox modulators under proteasome inhibition

Sunita Maharjan

Objective Ubiquitin proteasome system is essential for various cellular processes via selective degradation of

target proteins and its impairment is linked to many pathological disorders. We aimed to identify redox modulators

against aberrant redox change under proteasome inhibition and reveal the redox maintenance mechanism.

Methods and Results Intracellular redox state was observed under proteasome inhibition in a mammalian cell

line using our newly developed redox sensor protein, Redoxfluor. Redoxfluor detects intracellular redox state by its

fluorescence resonance energy transfer efficiency with a concomitant redox-dependent structural change.

Intracellular redox state was found to be oxidized under presence of a proteasome inhibitor. Simultaneous treatment

with a redox modulator derived from food prevented the cellular oxidation by maintaining functional mitochondria.

Further, simultaneous treatment with a mitochondria targeted antioxidant, showing the maintenance of intracellular

redox state, indicated mitochondria as a primarily affected organelle under proteasome inhibition.
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1 1 1 1 1 Liu Ming-Cheh2

1 1 2

(SULT)

SULT

SULT

SULT

SULT

SULT GST [35S]-PAPS

SULT SULT

SULT2
1 1 1 Liu Ming-Cheh2 1

1 1 2 )

(SULT) 20

SULT2A 7 8

SULT

SULT2A

DNA SULT2A PCR pGL4 Neo

Lipofectamine LTX A549

SULT2A1 2111bp IR0

IR0 SULT2A3 SULT2A6 SULT2A1

SULT2A IR0

apical

Na-dependent bile acid transporter (ASBT)

C57BL/6 (ABPC)(100 mg/kg) 3, 12, 24

ABPC 12

ASBT

ABPC ASBT
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HIV-1

1 HIV-1 RT 66,000 p66 51,000 p51

HIV-1 M HIV-1 M RT HIV-1 O HIV-1 O

RT MMLV RT dTTP

cDNA 1) HIV-1

M RT HIV-1 O RT RNase H D443 A p66

HIV-1 M p66D443A/p51 HIV-1 O p66D443A/p51 poly(rA)-p(dT)15 T/P

10 37 T/P dTTP 50 HIV-1 M

p66D443A/p51 44 HIV-1 O p66D443A/p51 52 42, 48°C

RNA RT-PCR cDNA HIV-1 M p66D443A/p51

HIV-1 O p66D443A/p51 68 62, 66°C 2) 1.

Konishi, A. et al., (2013) Appl. Biochem. Biotechnol., 169, 77–87; 2. Nishimura, K. et al., (2013) Biotechnol. Lett. in press

-tRNA tRNA

tRNA aaRS aa tRNA

aa ATP aa-AMP

tRNA aaRS aa

aa Bacillus

stearothermophilus tRNA E L- Lys

LA E LA-AMP kdec

L-lysinehydroxamate Lxt ; S-(2-aminoethyl)-L-cysteine SAEC ; L-ornithine Orn ; (5R) 5-hydroxy-L-lysine

5OHr-Lys ; 5-hydroxy lysine mixed DL and DL-allo: 5OH*-Lys*

AMP NADH LA

kdec Lys < Lxt < Orn < SAEC < 5OHr-Lys TLC

Orn 5OHr-Lys 5OH*-Lys* aa

Pyrococcus furiosus Exo I
1 1 1 2 2 1

1 2

Pyrococcus furiosus (Pfu) Exonuclease I (Exo I)

3’-5’

PfuExo I

P. horikoshii Exo I

6 D7A D80A

D189R

DNA D189R DNA 2 nt

D189R DNA

(7-10 nt)DNA D189R

PfuExo I
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PCR DNA

PCR DNA

Thermus aquaticus DNA Taq

Taq DNA

TaqE742A ( )

Taq11 TaqE742A Taq11 Taq11/E742A Taq

PCR DNA

Taq11 Taq11/E742A PCR

DNA

Endonulease Q

DNA

(Hx)

Pyrococcus furiosus (P. furiosus)

Hx Endo Q

Endo Q PHP domain P. furiosus Endo Q (PfuEndo

Q) Zinc-finger

14

E76A D193A

RNase P RNA
1 2 2 1,2 1,2 1,2

1 2

RNase P RNase P tRNA non-coding RNA

RNA I III

RNase P

Thermococcus kodakarensis RNase P

Pyrococcus horikoshii RNaseP RNA

P3 RNase P tRNA

T. kodakarensis KUW1 RNase P RNA P3

pU-Ryo

T. kodakarensis

RT-PCR tRNA
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tRNA PRORP1

1 2 1 1 1 1,2

1,2 1 2

tRNA pre-tRNA PRORP1 N

5 RNA PPR PPR1 PPR5 C NYN

PRORP1 PPR

PPR PPR1 PPR5

PPR2 PPR4 C A PRORP1

des38 pre-tRNAPhe D- G18 G19 T- U54-U60

pre-tRNAPhe D-

T- U55-A57

PPR1 PPR5 U55 C56 A57 A58 A59

tRNA PRORP2

3 tRNA PRORP PRORP1

PRORP2 PRORP3 PRORP1

PRORP2

PRORP2 PRORP1 40% PRORP2 N PRORP1

66 PRORP2 pre-tRNAPhe

PRORP1 28 PRORP1 35

PRORP2 pre-tRNAPhe

T A57C C56G

PRORP2 PRORP1 pre-tRNAPhe T C56 A57

RNase P RNA RNA

?
1 1 1,2 1,2 1,2

1 2

Pyrococcus horikoshii tRNA RNase P 1

RNA pRNA 5 RNase P pRNA

pRNA

pRNA 5

5 pRNA

10 30% tRNA

RNase P

SDS-PAGE

Rpp30 Pop5 tRNA

Rpp30 Pop5 RNA
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RNase P Pop5 RNA RRM RNA

1 1,2 1,2 1,2

1 2

RNase P Pop5 RNA RNase P RNA

PhopRNA Pop5 1- 2

C - 4 5 PhopRNA

Pop5 1- 2 L 5 6 ( 6C) 4 5

14 ( 14C) tRNA FRET RNA

6C Pop5

L 14C

L 6C FRET 14C RNA

Pop5 4 PhopRNA

RNase P RNA

1 1 2 1 1,2,3 1,2,3

1,2,3 1 2 3

RNase P tRNA 5’

RNase P RNA

RNase P Rpr2 C5

Cy3 Cy5

21 nt RNA Cy3-Oligo Cy5-Oligo Cy3

RNA

Cy3-Oligo RNA

Rpr2 C5 RNase P

RNase P Rpp30 RNA
1 2 1 1,2,3 1,2,3

1,2,3 1 2 3

RNase P 1 Rpp30 RNase P

pre-tRNA Rpp30 RNA

Rpp30

Arg90 Arg107 Lys196 Ala

Arg90 Arg107 kcat 1/3 Lys196

Km 2 Arg90 Arg107 RNA

Arg90

Arg107 Rpp30 RNA Arg107

RNA Lys196 pre-tRNA

Lys123 Arg176 Asp180
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(200 m )

1-butyl-3-methylimidazolium chloride

Saccharomyces cereviciae

1 2 3

1 2 3

24 TOC

41

4

20ºC 14

Moraxella sp. Vibrio sp.

Moraxella sp.

Flavobacterium sp. Cytophaga sp.

Flavobacterium sp. Cytophaga sp.
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A comparative study of antioxidant enzyme activities and lipid peroxidation in

Okinawan mangroves

Md. Daud Hossain, Hironori Iwasaki, Masashi Inafuku, Hirosuke Oku

(Univ. Ryukyus TBRC)

Activities of antioxidant enzymes and lipid peroxidation were investigated in leaves and roots obtained from nine

mangrove trees on Iriomote Island, Okinawa. Most of the species revealed higher SOD activities than those of other

enzymes under investigation. In most cases, roots tended to show higher enzymatic activities than did leaves. B.

gymnorrhiza, R. stylosa and K. obovata showed improved SOD, APOX, GPOX, DHAR and MDHAR activities.

E. agallocha had moderate to high SOD, APOX and CAT activities although the GPOX activity was almost absent.

The antioxidative performances of L. racemosa, P. acidula, S. alba and H. littoralis were rather inconsistent. Levels

of lipid peroxidation in terms of MDA content were varied markedly among mangrove species. However, low to

moderate MDA levels in A. marina, S. alba, E. agallocha and B. gymnorrhiza suggested improved protection

against oxidative stress. The data from this study provide a valuable basis for future intensive investigation.

Catalases are not key enzymes to alleviate gamma irradiation-induced DNA

damage, H2O2 accumulation, or lipid peroxidation in Arabidopsis thaliana

Amena Sultana1, Ikuko Minami1, Daiki Matsushima1, Mohammad Issak1,

Yoshimasa Nakamura1, Setsuko Todoriki2, Yoshiyuki Murata1

(1Div. Biosci., Okayama Univ., 2Food Safety Div., NFRI)

Gamma irradiation causes DNA damage and increases hydrogen peroxide accumulation and lipid peroxidation.

Catalase is an antioxidant enzyme scavenging H2O2 and irradiation changes catalase activities. Hence it is thought

that increasing the activity of catalases alleviates the damage caused by irradiation, but the roles of catalases in

irradiated plants remain to be clarified. We investigate the functions of catalases in response to gamma irradiation

using Arabidopsis catalase-deficient mutants. Irradiation increased catalase activities at 0.1 kGy and decreased at 10

kGy in the wild type and the catalase mutants. DNA damage, H2O2 accumulation and lipid peroxidation were

induced by irradiation at 10 kGy but not at 0.1 to 1 kGy in the catalase mutants like in the wild type. Hence,

catalases may not be a key enzyme to protect gamma irradiation-induced damage.

1 1 Paul M. Hasegawa2 3 1

1 2H.L.A., Purdue Univ. 3

SA SUMO E3 SIZ1 siz1

SA siz1

siz1

siz1

siz1

SA
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Spatiotemporal expression of hydroperoxide lyase gene in Arabidopsis

Cynthia Mugo, Atsushi Matsuki, and Kenji Matsui

(Grad. Sch. Med. (Agri.), Yamaguchi Univ.)

C6 aliphatic aldehydes and their corresponding alcohols or esters collectively known as green leaf volatiles are the

products of the hydroperoxide lyase (HPL) branch of the oxylipin pathway. Mechanical wounding in Arabidopsis

results in the induction of HPL gene and the other defense genes such as allene oxide synthase (AOS). Transgenic

-glucuronidase (GUS) gene were used to examine

spatiotemporal expression of HPL. pHPL::GUS Arabidopsis showed intense GUS activity in young buds and young

siliques. Upon mechanical wounding GUS staining profiles were different between pHPL::GUS and pAOS::GUS

Arabidopsis. This shows that activation of HPL and AOS genes occur in different tissues in response to wounding

and other stimuli and this correlates with their roles during development and defense in Arabidopsis.

(Peroxisomal Targeting

Signal:PTS)

PTS

GFP

GFP

GFP
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GDP-D-mannose pyrophosphorylase (GMP)

D-mannose-1-P GDP-D-mannose

GMP

1200 bp

GMP

GMP

20

1200 bp

GMP 1100 bp 1080 bp

GalUAR

GalUAR mRNA

GalUAR GalUAR

GalUAR 1400 bp

PEG

GalUAR 1400 bp GalUAR

Neither endogenous abscisic acid nor endogenous jasmonate is involved in

salicylic acid-, yeast elicitor-, or chitosan-induced stomatal closure in Arabidopsis

thaliana

Mohammad Issak1, Eiji Okuma1, Shintaro Munemasa1, Yoshimasa Nakamura1,

Izumi C. Mori2, and Yoshiyuki Murata1

(1Div. Biosci., Okayama Univ., 2IPSR, Okayama Univ.)

Salicylic acid (SA), yeast elicitor (YEL), and chitosan (CHT) induce stomatal closure in several plant species. In

order to determine whether endogenous abscisic acid (ABA) or endogenous jasmonates (JAs) is involved in SA-,

YEL-, or CHT-induced stomatal closure, we examined stomatal responses to SA, YEL, and CHT in an Arabidopsis

ABA deficient mutant, aba2-2, and an Arabidopsis JA deficient mutant, aos, and effects of an inhibitor of ABA

biosynthesis, fluridon, on the SA-, YEL-, and CHT-induced stomatal closure. SA, YEL, and CHT induced stomatal

closure in the aba2-2 mutants, in fluridon-treated wild-type plants, and in the aos mutants like in wild-type plants.

These results suggest that neither endogenous ABA nor endogenous JAs is involved in SA-, YEL-, or CHT-induced

stomatal closure.
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OST1 is involved in YEL-induced stomatal closure and activation of slow anion

channels.

Wenxiu Ye1, Shintaro Munemasa1, Yoshimasa Nakamura1, Izumi C. Mori2 and

Yoshiyuki Murata1

(1Div. Agric. Life Sci., Okayama Univ., 2IPSR, Okayama Univ.)

Yeast elicitor (YEL) induces stomatal closure in Arabidopsis. Activation of slow anion (S-type) channels is essential

for stomatal closure. An Snf1-related protein kinase 2, SnRK2.6 named Open Stomata 1 (OST1), is involved in

activation of S-type channels in abscisic acid and CO2 signaling in guard cells, and in stomatal closure induced by

low humidity, ozone, darkness, and a bacterial elicitor, flg22. However, it remains unknown whether OST1 is

involved in YEL-induced stomatal closure. We investigated the role of OST1 in YEL-induced stomatal closure

using an OST1 knockout mutant, ost1-3. In ost1-3 mutants, YEL induced ROS accumulation, activation of

nonselective Ca2+-permeable cation channels and transient elevations in cytosolic free Ca2+ concentration in guard

cells, but did not induce stomatal closure or activation of S-type channels in guard cells. These results suggest that

OST1 is involved in YEL-induced stomatal closure and activation of S-type channels.

ABA ABA
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Development of R4 Dual Site Gateway Binary Vector System Driven by Any

Desirable Promoter for Plant Transformation

Mostafa Aboulela and Tsuyoshi Nakagawa

We developed the R4 Dual site Gateway binary vector system to enhance the expression of any two genes in

plants. This system use 6 att sequence and make it possible to link promoter and cDNA fragments in any

comination. We introduced fifteen different reporters and epitope tags in our system namely; sGFP, GUS, LUC,

EYFP, ECFP, G3GFP, mRFP, tag RFP, 6xHis, FLAG, 3HA, 4xMyc, 10xMyc, GST and T7 for fusion with cDNA.

The efficiency of the R4 Dual site Gateway binary vectors has been assessed using transformation of different

combinations of promoter1- ORF1-reporter1 + promoter2- ORF2-reporter2 in Arabidopsis thaliana plants.

Finally we believe that the new developed R4 Dual site Gateway binary vector system can contribute to more

efficient plant transformation technologies and to extra production of genetically modified transgenic plants and

that should accelerate plant research.
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