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sb6 From Genes to geocycles: Bacterial resistances to toxic heavy metals
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Membrane-type serine protease 1 (MT-SP1)
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9:48 1B05

[¢]

10:00 1B06 Co** TLN

[¢]

10:12 1BO07 Purification and Characterization of Two Novel Halotolerant Extracellular Proteases from Bacillus
subtilis Strain FP-133
o E. Setyorini, S. Takenaka, S. Murakami, and K. Aoki

1024 1B08 ca?

° ( )
10:36  1B09 a - 0.19Al PPA NaCl
o)
1048 1B10 B - B -
(]

11:00 1B11 Aspergillus fumigatus

o 7 7
11:12  1B12
° 1 1
11:24 1B13 y -D- -L-
1 1 2 1 2
(]
11:36 1B14 GPX
o 1 2 1 Ahmed Gaber® 3 ot
2 3

11:48 1B15 Purification and amino acid sequence of green turtle (Chelonia mydas) ribonucrease
o Katekaeu S., Torikata T., Araki T. (Kyushu Tokai Univ, Sch of Agric)

9112 1C02

o Tuan Anh Pham ( )
9:24 1C03 Panlp

o Tuan Anh Pham ( )

9:36 1C04 Analysis of transformation of yeast Saccharomyces cerevisiae by a visualization of DNA
o Tuan Anh Pham, Shigeyuki Kawai, Emi Kono, Takaaki Utsumi, and Kousaku Murata (Grad.
Sch. Agric., Kyoto Univ.)

948 1C05
(@]
10.00 1C06 Eikenella corrodens
)
1012 1C07 Aureobasidium pullulans
(@]
10:24 1C08
)
10:36  1C09 Tetragenococcus halophilus GrpE
° 1 1 1 12 1 2

10:48 1C10 Durancin TW49M, a novel bacteriocin from Enterococcus durans QU 49
o Chih-Bo HU*, Takeshi ZENDO?, Kohei HIMENO®, Jiro NAKAYAMA®, Kenji SONOMOTO™?
! Dept. Biosci. Biotech., Fac. Agr., ? Bio-Architecture, Kyushu Univ.

11.00 1C11 Bacillus subtilis IM-94
o)

’ )

11:12  1C12



11:24 1C13 Salmonella Enteritidis
1

° 1 2 2 2(1

11:36  1C14

1148 1C15

9:12 1D02 Proteome analysis of the adaptation process of yeast to high ethanol concentration
2 2 1

o Dinh Thai Nho' ' z
¢ ’ )
9:24 1DO03 odhA
)
9:36 1D04 Burkholderia sp.KU-15 2-
[0
9:48 1D05 Burkholderia sp.KU-46 2,4-
° ( )
10:00 1D06 mer
o 1 1 1 2 (1 2
)
10:12 1D07
)
10:24 1DO08
O
10:36  1D09 Trichoderma sp. B -1,3-glucanase B -1,3-
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10:48 1D10
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11.00 1D11 Agrobacterium tumefaciens C58
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11:12  1D12
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o
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o
11:36  1D14
o 1

11:48 1D15 Clostricium perfringens
1

o 1 1 2 2 101
2
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o 1 1 2 1 2
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70
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TAK1
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Origin and evolution of STAT, WNT and the nuclear receptor superfamily, NR
o S. Abe, E. Sasaki, T. Kishida, K. Ebihara (Fac. Agriculture, Ehime Univ.)

Origin and role of intergenic splicing of UbiE2 and Hig1-4 in mouse
S. Abe, o E. Sasaki, (Faculty of Agriculture, Ehime University)

C3H
indanocine
]
-3- RanBPM
° ( )
BRIs
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(PGRP)
o)
Adiponectin
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2
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2 3 4 )
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1G15
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C-reactive protein (CRP)
° 1 2

EBOB

(Panellus serotinus) Trichoderma
1

° 1 1 2 1 1

Penicillium brasilianum Batista JV-379 brasiliamide
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Botrytis cinerea
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protein-protein interaction
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2A20
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| Pichia pastoris
o
° 1 2 3 4 4 5 1
1 2 3 4 5
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Application of Globin-Sugar Conjugates to Bakery Products
o Aree INNUN, Yuanxia SUN, Masahiro OGAWA, Shigeru HAYAKAWA. (Agr. Kagawa Univ.)
Functional Properties of BSA (Bovine Serum Albumin) Glycated with Rare Sugars

o Melin CHUAMANOCHAN, Yuanxia SUN, Masahiro OGAWA, Shigeru HAYAKAWA
(Agr. Kagawa Univ.)

o

Phenolics isolated from black and pigmented brown rices, their antioxidant and enzyme inhibitory
activities

Robert Yawadio, Shinji Tanimori, o Naofumi Morita (Grad. Sch. of Life & Environ. Sci., Osaka
Prefecture University)
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Science for society
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SA3

- B-casomorphin (Brantl,1979)

Rubisco -

Ribulose bisphosphate carboxylase/oxygenase (Rubisco)

large subunit

Rubisco large

subunit o— YPLDLF
Rubiscolin
o—
p- 8-
o—
Rubisco
B- Neurotensin NT, B-Lactotensin
p- p-

Lactotensin (HIRL)  Neurotensin NT,

Soymetide-4

B-
Soymetide-4 (MITL) fMLP etoposide
Ovokinin III
(RADHPF) (NO) (SHR) 10
mg/kg
RPLKPW 1/100 0.1 mg/kg
Novokinin AT,
NO Ey
E, EP;
EP,
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mM) (100mM)

WHO/
10g/

User Science Institute, USI

VSF
VSF
VSF
(50mM)
VSF

Yes

VSF
2004

VSF
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8g/

(Volatile Salty Flavor; VSF)
Flavor Enhancer

50%

VSF
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DNA
250 mg 5 ml/kg 5 ml/kg
mRNA DNA
B
ADH CYP2E1
ALDH 3- 4 ALDH
mRNA PCR

DNA
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SC2

http://www.biogrid.jp/

Quantum Mechanics/Molecular Mechanics
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NEDO
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SC4 o

50
(ASKA library)' (KEIO collection)?
PCR
IPTG N His
C GFP
C 6
Km
2000 Wanner
3
1) Transcriptome: DNA microarray
2) Proteome: His pull down
3) Metabolome: TCA
4) Phenome: BIOLOG phenotype microaray GFP
K-12 2
2003 21
Reference

1. Kitagawa, M. etal. (in press).
2. Baba, T. (in preparation).
3. Datsenko, K. A. & Wanner, B. L. One-step inactivation of chromosomal genes in Escherichia coli K-

12 using PCR products. Proc Natl Acad Sci U S A 97, 6640-5 (2000).
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SC5 DNA

o
1990 mRNA DNA
DNA
Fold Change Analysis
7
k-means
k-means Fuzzy k-means
Fuzzy k-
means
k-means Fuzzy k-means

Fuzzy k-means

Fuzzy k-means

k-means
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20-40

PCR
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extremophile
thermophile
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1 60—-1000)
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DNA

N O D B

)
v
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11
12
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2004

50

in vivo

11

46
psychrophile acidophile
piezophile 6

Thermococcus kodakaraensis KOD1

2,088,737
2306

0.8 hr!

2005 3 46

29

5-6

extremophile
alkaliphile



SD2

o RITE
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RITE
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CO,
CO,
CO,
CO,
CcO
STY Space/Time/Yield
L /hr/L
RITE STY 2
kwh
RITE

Cell-factory
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SD3

90 ,
10
4
3000
Pyrococcus  horikoshii
1.74 Mbp  Aeropyrum pernix 1.67 Mbp  Sulfolobus
tokodaii 2.70 Mbp
P. horikoshii NAD(P)
P. horikoshii NAD(P)
L- PHO015
NADP
NADP 5 PHO0013
PHOO11
PHO0O464 NMNAT NAD PHO182 NAD
PH1074 NMNAT ATP
ADP AMP
NAD ATP
NAD NAD NADP
DCIP 2 L- (L-PDH)  Thermococcus
profundus  P. horikoshii T. profundus  L-PDH
52 43 19 1lkDa 4 aBy
5 B FAD L-PDH a FAD [2Fe-2S] NADH
Yy  [8Fe-8S]
DCIP- L-
P. horikoshii apBy?d a
B FAD, FMN, ATP, L-PDH X
L- FAD FMN
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SD4

GPI
Flo1l
Bacillus sp.
(Display)
GPCR
GPCR

PgsA

(Diversity)

(Directed selection)

G-protein coupled receptor (GPCR)
GPCR  Ste2
GPCR

EGFP

GPCR
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SD5

Desulfitobacterium

Desulfitobacterium Dehal ococcoides

Dehalococcoides ethenogenes 195 PCE
4
PCE TCE (PceA) PCE cis-1,2-
cisDCE PCE (PceA) TCE
(TceA) cisDCE VC
VvC (VcrA) Desulfitobacterium sp. Y51
960y M 0.6y M  PCE cisDCE Y51
PceA 61 kDa PceA 58
kDa 330
N Tat
(RRXFXK) Fe-S
Y51 PceA Co
Y51
Desulfitobacterium sp. Y51 pceA
pceA pceB pceAB
pceC
pceT D. ethenogenes 195 tceA  tceB
cisDCE VC Dehalococcoides sp. VS vcrABC
Desulfitobacterium dehalogenans  o-
cprTKZEBACD
CprA (cprB) cprK
Y51 pceABCT 2 IS Y51 pceA
PCE TCE
2 IS pce
195 Y51 o-
Dsulfitobacteium hafniense DCB-2 195 1.5 Mbp
1591 CDS 195 17
Y51 5.7 Mbp GC 474 %
5000 CDS
195 DCB-2
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FROM GENES TO GEOCYCLES : BACTERIAL RESISTANCES TO TOXIC
SD6  HEAVY METALS
o Simon Silver Univ. of lllinois, USA

Microbial activities often provide the basis for useful environmental and agricultural biotechnology,
as well as frequently causing problems. Essentially all bacteria have genes for toxic metal ion resistances
and these include those for Ag’, AsO,, AsO43‘, Cd2+, C02+, Cr042', Cu2+, Hg2+, Ni%, Pb2+, TeO32', TI
and Zn”". Resistance to inorganic Hg2+ and to organomercurials such as CH;Hg" and phenylmercury
involve a series of metal-binding and membrane transport proteins as well as the enzymes mercuric
reductase and organomercurial lyase. Hg is methylated and demethylated by microbial processes. The
methylmercury of concern in human food is of microbial origin and microbial bioremediation and
phytoremediation can clean polluted sites. Arsenic resistance and metabolizing systems occur in three
forms, the widely-found ars operon that is present in most bacterial genomes and many plasmids, the
more recently-recognized the aso genes for the periplasmic arsenite oxidase that serves as an initial
electron donor in aerobic resistance to arsenite and the functionally-related arr genes for arsenate
reductase that serves as a terminal electron acceptor in anaerobic respiration. The largest group of
resistance systems function by energy-dependent efflux of toxic ions. Some of the efflux resistance
systems are ATPases and others are chemiosmotic ion/proton exchangers. For example, Cd*"- efflux
pumps of bacteria are either inner membrane P-type ATPases or three polypeptide RND chemiosmotic
complexes consisting of an inner membrane pump, a periplasmic- bridging protein and an outer
membrane channel. Silver compounds are increasingly used in industrial, environmental and medical
applications. A cluster of 9 silver-specific genes make proteins that bind extracellular Ag" or pump
internalized Ag" out from the cells, using membrane potential or ATP hydrolysis for energy. The SilE
periplasmic Ag+ binding protein is an unusual small soluble protein that binds 5 Ag" cations with 10

histidine residues. simon@uic.edu

Refs:

S. Silver and L. T. Phung. 1996. Bacterial heavy metal resistance: new surprises. Annu. Rev. Microbiol.
50:753-789.

S. Silver and L T. Phung. 2005. A bacterial view of the Periodic Table: Genes and proteins for toxic

inorganic. J.Indust. Microbiol. Biotech. 32, in press.
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313-L1
-3- (GPDH) (TG)
GPDH TG
1 2
HPLC
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o'W
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CMC
CMC
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1A05

O/W

(147%(w/v))  O/W
(SUS-316)
(0.05-1.0 %(wW/v))

1A06

MPa

HPC
HPC
cerevisiae JCM 7255
HPC

1A07 o !

NMR
a -

ML-750(0.01%(w/v))

100 nm

HPC
CO2

Escherichia coli K12

55 \7A%

mg/kg
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1A08 ) ) 2 1 >

in vitro
ACE invivo
(SHR)
ACE
(p<0.23)
(p<0.05)
1A09 1 o 1 1 1 (1
2
PG
PM
RAW264.7 macrophage
TNF-a
M7) 8 (G8)
ddy ip.
TNF-a
1A 10 o 1 1 1 1 1
2 1 (l 2
HL-60
HL-60
HL-60 DNA
3 9 apoptosis inducing factor
DNA
HL-60
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RAW264.7

1A11

(NO)

NO
receptor (ER)
RAW264.7
24
NO (INOS)
ER
ER

1A12 °

1,23

1A13

K562, B16-F1, CACO-2
MTT

K562 BIl16-F1

LPS NO
RAW264.7
estrogen
ER
(genistein  daidzein) LPS
NO Griess
NO iNOS
iINOS
NO
2 1 3 1,2,3
4 1,23
2 3 4
Balb/c
Colon-26
1x 10* cells/ml 37 5 CO,
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1.4

1A15

xg 30

3.9
IgM

pH7.4
HBA4C5

HB4CS

IgM
90
o 1
10 mM
IgM
100
19G
5

5.6

39
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(TLN)

1B01 ]
NaCl TLN
NaCl
NaCl
pH 7.0, 25 1y MTLN NaCl Trp
9.2 % CsCl, KI,
Trp ANS  TLN
NaCl NaCl
3.2 4 M ANS 3.6 M NaCl 7.7 nm
ANS pH TLN NaCl
TLN ANS TLN
ANS 8.6 %
Gly-D-Phe
1B02 Gly-L-Leu D-Phe
o : ( : )
Gly-D-Phe Gly-L-Leu D-Phe TLN
Toyopearl AF-Formyl-650M
4B TLN
pH 55 4 ml
TLN TLN 2 mg 100
20 mg Gly-D-Phe 100 2 20
TLN Gly-D-Phe
(3.3 0.8)x 10° M 10 TLN
1 ml 18-31 mg
Gly-D-Phe  TLN
Membrane-type serine protease 1 (MT-SP1)
1B03 .
Memrbane-type serine protease 1 (MT-SP1)
1)
hepatocyte growth factor activator inhibitor 1 (HAI-1)
2004 HAI-1
MT-SP1 MT-SP1
COs-1 HAI-1
MT-SP1 MT-SP1
MT-SP1
HAI-1 MT-SP1 HAI-1
MT-SP1 (1) Tsuzuki et

al. Biochem. J. 388, 679-687 (2005)
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Membrane-type serine protease 1 (MT-SP1)

1BO4 urokinase-type plasminogen activator (UPA)
o B )
MT-SP1
MT-SP1 N
uPA MT-SP1
MT-SP1 HL MT-SP1 (100
kDa) L MT-SP1 (40 kDa) CHO-K
HEPES (pH 7.5) MT-SP uPA 37
7 uPA Glutaryl-Gly- Arg-MCA
20 370 nm HL
MT-SP1 L MT-SP1 15
MT-SP1 uPA
1B05 o
TLN 1-4M
TLN
GIn128 GIn225
TLN QI28K QI28E QI28A
Q225K Q225E Q225A IM109
25 pH7S5 Q225A
TLN WT N-FA-Gly-Leu amide (FAGLA)
pH pK, 8.1 8.5
N- Z-Asp- Phe methyl ester Keat  1/4 FAGLA
M Na(Cl M NaCl
WT 14 Q225A 10
Co™ TLN
1B0O6 o
TLN 1 Zn* 4 Ca**
TLN  Co™ 2 mM Zn*"  Co**
Co** 2
mM Co™" 1,10-phenanthroline
TLN Zn** Co™" Ca* N-furyl-
acryloyl-Gly-Leu amide (FAGLA) N-furylacryloyl-Leu-Ala amide (FALAA)
345 nm 2005
Ca*" Co™ TLN Ca™*
(10 mM)
Ca*" Co* TLN (0.01 mM) Ca*" TLN

2+
Co
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Purification and Characterization of Two Novel Halotolerant Extracellular
1BO7 Proteases from Bacillus subtilis Strain FP-133
o E. Setyorini, S. Takenaka, S. Murakami, and K. Aoki

Halotolerant proteases, showing activity in the absence and presence of salt, are greatly
needed in food industries. This study aimed to purify and characterize halotolerant proteases
produced by the isolate Bacillus subtilis strain FP-133 and to evaluate the prospect of its utilization.

Strain FP-133, isolated from a fermented fish paste, was able to synthesize two novel
halotolerant extracellular proteases (expro-I and expro-II) showing activity and stability at
concentrations of 0-20% (w/v) NaCl. Each protease was purified to homogeneity and characterized.
The purified expro-1 was a non-alkaline serine protease with an optimum pH of 7.5 and preferred
glycine and L-alanine as cleavage sites in peptides. The purified expro-1I was a metalloprotease and
activated by Fe", which has never been reported as a bacterial protease activator.

1808
© ( )
Ca**
cDNA
DNA 5 4
Ca*"
Glu75 Ala Glu Ca*
Ala Ca**
Ca2+
Pro Ca**
1809 a - 0.19Al PPA NaCl
o
0.19A1
a - (PPA) PPA mM Cl
10 0.19A1
(K NaCl 0.19A1
PPA  pH6.9 30 30 p-nitrophenyl-a -D-maltoside
p-nitrophenol 400 nm
Ki 0 5 10 25 50 100 250 500mM
0.19A1 PPA Ki  0M NaCl 100+ 23 nM NaCl
NaCl 25 mM Ki 36 4nM
25 mM

42



1B10 *- b-
©)
p- p-
B-
B-
B- pH 6.0 pH 4.0
pH p-
pH Ki=17nM, pH 6.0 pH
Ki = 623 nM, pH 4.0 pH
, pKa = 6~7 pH
p- pH
1B11 Aspergillus fumigatus
A. fumigatus
A. fumigatus 25-kDa
family 75
40-kDa
1
25-kDa 40-kDa
40-kDa
40-kDa
25-kDa
1B12 1 :
\Y/ -A  Cycas revoluta chitinase-A:
Chi-A
RT-PCR Cr Chi-A
ORF N 364
pET-22b BL21(DE3) IPTG
C 17
Cr Chi-A N C
Cr Chi-A
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1 2
y -D- -L-
y - (GGT) vy - y
- GGT
y -D- -L-
D- y - L-
GGT y -D- -L-
37 D- 50mM L- 50mM
pH9-9.5 0.2units/ml 5 33mM
y -D- -L- NMR
GPX
1B14 o ! 2 ! Ahmed Gaber? 3 !
(1 2 3 )
Synechocystis PCC6803 GPX
GPX-1 GPX-2 GSH NADPH
Plant Physiol. 136, 2855-2861,
2004 GPX-2
GPX-2 15.3~9.6 nmol/min/mg protein
ApGPX2-11, 16 AcGPX2-14, 15 H,0, (10 mM)
NADPH/(NADP* + NADPH)
@ ) (100 mM NaCl) @ )

1B 15 Purification and amino acid sequence of green turtle (Chelonia mydas) ribonucrease
o Katekaeu S., Torikata T., Araki T. (Kyushu Tokai Univ, Sch of Agric)

Green turtle (Chelonia mydas) ribonuclease was isolated from egg white. This enzyme has been
purified to homogeneity, following a 2-step of CM-toyopearl cation exchange chromatography. There
are two isolated peaks separated by RP-HPLC, which were contained the same molecular weight
protein and ribonuclease activity. This indicated that this enzyme might be consisted with two
isoforms. This enzyme showed high activity of ribonuclease on SDS-PAGE activity staining and
found as a single 13-kDa band on a gel. This enzyme was composed of around 118 amino acid
residues and showed the highest similarity of amino acid composition to snapping turtle (Chelydra
serpentina) ribonuclease. The amino acid sequence was analyzed by protein sequencer and mass
spectrometry of peptides cleaved by trypsin, cyanogen bromide, and chymotrypsin. The positions of
insertions and deletions in the sequence compared to pancreatic ribonuclease are identical to those in
the enzyme from snapping turtle.
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1C02

o Tuan Anh Pham ( )
Saccharonmyces cerevisiae — pde2 CAMP
spfi P-type ATPase [ 1 pmrl

P-type ATPase  Ca?'/ Mn?*
SPFI SPF1
PDE2  SPF1 PUR1

SPF1 PANI

(1) Kawai, S. et al., Biochem. Biophys. Res. Commun., 317:100-107 (2004).

1C03 Panlp
o Tuan Anh Pham ( )
Saccharomyces cerevisiae
Arp2/3 (Panlp,Vrplp,Lasl7p,Myo3/5p)
Panlp
Panlp
Panlp
Panlp coiled coil
PIP, Acidic proline-rich Panlp PANI

(1) Kawai, S. et al., Biochem. Biophys. Res. Commun., 317:100-107 (2004).

Analysis of transformation of yeast Saccharomyces cerevisiae by a

1(:(»4 visualization of DNA
o Tuan Anh Pham, Shigeyuki Kawai, Emi Kono, Takaaki Utsumi,
and Kousaku Murata (Grad. Sch. Agric., Kyoto Univ.)

Objective In transformation of Saccharomyces cerevisiae cells, DNA has been proposed to enter
into cells via membrane-invagination (1). To elucidate further the transformation process, we
attempted to visualize DNA using membrane-impermeable fluorescent reagent for DNA, YOYO-1.

Methods and Results  Using the DNA complexed with YOYO-1 (YOYO-1/DNA), transformation
process was successfully visualized. After incubation of cells with YOYO-1/DNA and PEG, the
region around cell surface gave fluorescent light, indicating that DNA was bound around cell surface.
Further incubation of the cells in medium, nucleus showed light. This work was partly supported by
the PROBRAIN.

(1) Kawai, S. et al., Biochem. Biophys. Res. Commun., 317:100-107 (2004).
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1C05

Bacillus

Bacillus B.subtilis B.atrophaeus B.cereus
20 60 100 400 MPa

B.subtilis
Eikenella corrodens
1C06 .
E. corrodens
QS
QS
Al
Al Al-1
Al-2 Al-2 Tuxs
1uxs DH5a Al-2 1uxs
functional luxsS
Aureobasidium pullulans
1C07 ) P
Aureobasidium pullulans 34
xynl
xynl pUC18
IM109 37 LB
(660 nm)0.2 IPTG 0.5 mM xynl
4
(61 mu/ml)
xynl ORF
(88 mu/ml)
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1C08

o
20% (v/v)
1% 2% 20% 150 ml
Aspergillus niger IFO 6341 0.1g Saccharomyces
cerevisiae No. 1200 1x 10° /ml 30
( 12 g)
RNA RNA GeneChip Yeast Genome 2.0
(Affymetrix ) GeneSpring
(Silicon Genetics ) A. niger

Tetragenococcus halophilus GrpE

1C09 o 1 1 1 1,2

1 2
DnaK GrpE
DnaK ATP T.
halophilus GrpE  TGrpE
TGrpE CD coiled-coil
1 M KCI
TGrpE
~10-mer
TGrpE 0-1.5 M NaCl KClI ATP 8 M
LDH TGrpE ATP

Durancin TW49M, a novel bacteriocin from Enterococcus durans QU 49
1C10 o Chih-Bo lHul, Takeshi ZEll\lzDol, Kohei HIMENO?, Jiro
NAKAYAMA®, Kenji SONOMOTO™
(* Dept. Biosci. Biotech., Fac. Agr., 2 Bio-Architecture, Kyushu Univ.)

Purpose: To find out LAB bacteriocins suitable for food industry as biopreservatives.

Method and result: Strain QU 49, exhibiting antibacterial activity against other bacteria including
listeria, was isolated form carrot and identified as Enterococcus durans. The bacteriocin purified by
3-step method has a MW of 5227.8 Da determined by ESI-MS. Edman degradation analysis revealed
the full length of amino acid sequence (54 amino acids) and degenerated primers were constructed to
explore the encoding gene. The DNA sequence clarified that this bacteriocin was translated as a
prebacteriocin of 72 amino acids and then processed to a mature bacteriocin. Only with 54% identity
to enterocin B at the amino acid level (almost at N-terminus), this bacteriocin was regarded as a

novel one and designated durancin TW49M.
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Bacillus subtilis IM-94

1cu .

B.subtilis IM-94

IM-94
IM-94

B.stearothermophilus, Listeria denitrificans

1C12 o

1-geranylgeranylpyridinium (GGPy)

GGPy
GGPy

GGPy
48/80 GGPy

Salmonella Enteritidis

1C13 o
SE total RNA
katG
ahpC, ahpF

IM-94

GGPy
PLC

PLC

, RT-PCR
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subtilosin A
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1C14 o

Salmonella Enteritidis SE

SE
bacteria cellulose synthesis A bcsA pKOBEGA
SE PCR
bcsA
SE SE-EGFP:A bcsA
1C 15 o 2, 3’ 3, 3
2 3
14 SAHW
SAHW
SAHW B. cereus
S aureus 30 ppm S Enteritidis SE E. coli 0157 K-12 L. monocytogenes
S ppm SE NaClO H,0, NaClO
Flavobacterium Xanthomonas Pseudomonas
30 ppm 5
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Proteome analysis of the adaptation process of yeast to high ethanol

concentration
1D02 )

o Dinh Thai Nho?, ,
1. (1

Organism has an ability of adaptation to various environments surrounding it. Thus, the

adaptation process of yeast to ethanol was analyzed by proteome to construct the ethanol tolerant

yeast strain.

The adaptation process of cells was observed, which was repetitive fermentation of

stepwise increasing ethanol. In the medium containing 10% ethanol, the adapted cells could grow

faster than the non-adapted cells, with specific growth rates of 0.051 and 0.029 h™', respectively. At

the proteome level, there were some protein spots altered when compared between adapted and

non-adapted yeast samples. MALDI/TOF-MS was used for identification of proteins by peptide

fingerprinting method. The functions of these proteins were discussed.

odhA

1D03 o

Corynebacterium glutamicum
dehydrogenase complex (ODHC)

ODHC ODHC
TCA
ODHC
IPTG
odhA Tween 40
ODHC
RNA odhA
ODHC
Burkholderia sp.KU-15 2-
1D04 .
2-NBA
2-NBA
KU-15 16S DNA
Burkholderia sp. KU-15
2-NBA
KU-15
3.
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o -ketoglutarate
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Burkholderia sp. KU-46

1D05 R

(2,4-DNP)
2,4-DNP
KU-46 16S rDNA
sp.
2,4-DNP
4-
2,4-DNP
1D06

KU-46

HPLC

mer

(1

mer A(mercury reductase) merB(mercury lyase)

X-ray film

mer
mer
1D07 )
Sphingomonas sp. Al

RW1

dibenzofuran

dibenzofuran 3

RW1

2,4-DNP
LC/MS

(MerB)

RW1

RWI
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2,4-
2,4-DNP

2,4-DNP

Burkholderia

(MerA)

Fphingomonas wittichii RW1 RWI1

RW1
pBE11

pBE11

pBE11

10 mM



1D08

Pleurotus ostreatus (
)
I, i,
v
Trichoderma sp. B -1,3-glucanase B-1,3-
1D09
o 1 1 1
Trichoderma sp.
6 10 B -1,3-
2,3
B
-1,3-glucanase SDS-PAGE 30,000
pH 5.0 5.5 3.0 5.5 55 60
55
6 10 B -1,3-
B -1,3-
1D10 )
A.oryzae  glucoamylase
A.oryzae glucoamylase glaB
pNANg142
a DP
pNANET3-6
42 1380U/¢g 1/20
a
2-3
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Agrobacterium tumefaciens C58
1D11

(0]

Fphingomonas Al
ABC
Agrobacterium
tumefaciens C58 Cs8
C58
C58
Atu3025
C58
1D12 o : z z z :
1 2
Al A1-I11(38kDa)
Al-II’(25kDa)
Al-Ill o /o
Al-ID
Al-Il’ 1.0
Al-Il B
Al-ID Al-III
Cyclo(Leu-Phe) cyclo(Asp(oMe)-Asp(OMe))
1D13 o
cyclo(Leu-Phe)
dehydrophenylahistin
(A CDP)
cyclo(Met-Met) CDP
CDP
CDP
DAD-HPLC cyclo(Asp-Asp), CDD  Asp
CDP CDD
CD(OMe)D(OMe)

CA D©OMe)D(OMe)
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1D14 0

Sreptomyces sp.590 L-

CcO

Clostricium perfringens

1D 15 o 1 1 1 2

Clostridium perfringens

GAM

PCR Real-Time PCR
DNA
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C CEL-IV X

1E01 o 1 1 2 1 2
Cucumaria echinata C CEL-IV
C S-S 4 a -
Gal QPD
Man EPN CEL-1V
X
CEL-1V/ CEL-IV  Cysl, Cys41,
Cysl51 S-S 4 1
1 Caz* Caz+ Gal 3
4 OH Trp79 CEL-I
C EPN
Gal
C
1E02 1 1 2 2 1
1 2
Asterina pectinifera ApL C
GalNAc ApL
ApL pET-3a
ApL
8 ApL
GalNAc

pH5.5 4.2 M NacCl

1E03 3 3 4 2
1 2 3 4
ESA  Eucheuma serra agglutinin
invitro In vivo
ESA 3 BALB/c
Colon-26

ESA -3

DNA ESA
Colon-26 BALB/c

ESA
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1E04

DnaK

Rosetta 2 (DE3)

1E05

C3H/He

1E06

D6D
SPI
AIN-93G™

SWP

70

Hsp70

Hsp72 C B P388D1
Hsp70 C
Hsp70
Hsp72 Hsc70 DnaK
BL21 Star (DE3)
Hsc70
P388D1
P388D1
Hsp70 Hsp70
Hsp70 C
o)
A/l
o
SPI
SWP SPI
SWP 20%
4 SD 2
SWP  SPI SPI  SWP
A 6-
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NKG

1EQ7 o

3T3-L1 NKG

PI 3-
PI 3- wortmannin
MAP
p38
ERK p38 ERK western  blotting

TAK1

1E08 o 1 2 2 2

TAK1

TAK1
TIG-1 TAK1
B - TAK 1

TIG-1 TAK1
TAK1

1E09 Origin and evolution of STAT, WNT and the nuclear receptor superfamily, NR
o S. Abe, E. Sasaki, T. Kishida, K. Ebihara (Fac. Agriculture, Ehime Univ.)

Phylogeny of NR for lipid metabolism (RXR, RAR, PPAR), steroid hormone reception (GR, MR, ESR,
AR), and other (THR, VDR, TR2, TR4), and WNT members were studied in lower and higher verte-
brates. Analysis of their genomic organization showed considerable conservation of exon organiza-
tion and a nearly universal exon linkage in NR was found. An RXR and NR2F1 were identified
inCiona intestinalis with similar genomic structures, and NR2F1 at 5q14 shared the same structure
with human PPARG at 3p25, indicating the NR2F1 is the direct source of NR and NR2F1 was already
created from RXR before evolution of Ciona. Ten WNTs in Ciona shared similar genomic structure to
vertebrates, and analyses of flanking genes demonstrated evolutionary linkages of NR, WNT, and
STAT to the human 3p14-26 and also to 1q21-42, 2q11-35, 5q12-35, 6p21-25, 12q11-13, 17q11-21
and 22q11-13 syntenies. Homodimer or heterodimer formation and their functional overlap might
play a key role in the coordinated evolution and differentiation of NR, WNT, and STAT members.
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1E10 Origin and role of intergenic splicing of UbiE2 and Hig1-4 in mouse
S. Abe, o E. Sasaki, (Faculty of Agriculture, Ehime University)

Higl YGHL1 (D85880)
Higl (9F4, 3p22.1),
Higl-4 (15F1, 12q13) Clst11240 (11D, 17g21.31)
Higl-4 UbiE2
12q13
UbiE2 HIG1-4 CIG (cancer induce gene) UbiE2 HIG1-4
Hig STAT  WNT NR
(RAR, PPAR, THR, VDR) Synteny Hig
C3H
1E11 indanocine
o
C3H
indanocine
indanocine
10nM
30nM
indanocine
-3- RanBPM
° ( )
-3- GAPDH
GAPDH AR
GAPDH
GAPDH AR
Luciferase reporter
GAPDH AR GAPDH
AR GAPDH  bait
Two-Hybrid AR RanBPM
in vitro in vivo GAPDH RanBPM
GAPDH RanBPM AR
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BRI;

1E13 °™" |
BRI; BRICHOS
B -amyloid precursor protein APP
BRI; BRI, APP
BRI;
RT-PCR BRI;
BRI; COS-7

Two-Hybrid

AR
LXXLL

AR BRI;
AR
PGRP cDNA (Samia cynthia ricini)
PGRP cDNA (1A 1B)
PGRP-1A
PGRP
1E15 Adiponectin
o
Adiponectin
Adiponectin
Adiponectin

( )
BRI BRI, BRI;
B -site APP-cleaving enzyme 1
BRI;
BRI;
BRI;
RanBPM BRI; AR
FXXLF FXXLL
BRI;
(PGRP)
(PGN)
PGN (PGRP)
cDNA
PGRP
PGRP-LB
PGN
PGRP-1B  PGN
1A 1B LB
( )
Adiponectin
Adiponectin
Adiponectin
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1F02 | | 1

o

Candida rugosa

1F03 o l 2
MacroModel
285
17
1F04 o
10

Mixed MCMM/LLMOD

100ps

60

C-O

20kJ/mol

LowMode
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1F05 ° Co !
(
3
(2-DE)
(Smart Imager)
Smart Imager
Escherichia coli W3110
2-DE
1FO06 o ! !
1

3-10 IPG

1FO7 e

(]
Aspergillus nidulans O-
O-
O-mannosyltransferase A (PmtA)
A. nidulans FGSC26
P3 MM 24
O-

30 mM NaOH FGSC26 P3

61

2-DE

3 4 1
2
) 4 )
2-DE
(Cancer8)

40

2 2 1
2
pH

SDS-PAGE
( )
protein

A. nidulans pmtA

PmtA



1F08 o

(
GC/MS
Tris-HC1 (pH 7.4) 37
(PFB)
PFB m/z 181
n-3
30
1F09 s .
1 2
(HPLC)
HPLC
100x4.6 mm 1.D.
1F10 | | 2
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C-reactive protein (CRP)

1F11 o
CRP
CRP
CRP
WSC-NHS
WSC-NHS CRP
BSA Tris-HCI
0.5 (w/v) CRP
LPI1A200 5ng/ml 100ng/ml
CRP
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1G03

6-

1G04

-3- ub-5

ethyl 4- 4-methyl-2- 6-methyl-3-pyridyloxy pentyloxy

-benzoate UD-5 Ecdysone JH esterase
JHE JH
4 UD-5
4 4
UD-5
JH
UD-5 JH
1G05 o
4-[2-(6-methyl-3-pyridyloxy)butyloxy|benzoate(EMP)
3 4
4 JH
2-(6-methyl-3-pyridyloxy)hexyloxy hexyl
6-methyl-3-pyridyl phenyl 3-pyridyl
6-methylphenyl 3-chlorophenyl
ethoxycarbonyl methoxycarbonyl propoxycarbonyl
butanoyl nitro ethoxycarbonyl

carboxyl

ester
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EBOB

1G06 o
GABA (GABAR)
(GIuCh) [*H]4'-ethynyl-4--propylbicycloorthobenzoate(EBOB)  GABAR
EBOB
GABAR GluCl
GABAR  GluCl EBOB
GABAR GluCl EBOB
EBOB GABAR
GIuCl
GABAR GluCl EBOB EBOB
2
(Panellus serotinus) Trichoderma
1GO7 o 1 2
1 2
Trichoderma
Trichoderma
5 (SPs-7, 11, 48, 61, 75)
SPs-48
SPs-48  T. harzianum
T. harzianum
1 1 clavilactone A 5
clavilactone SPs-48
1GO8 o 1 1 2 1 1 2
Geraniin
SD 24 Geraniin (50
mg/head) 48
(B -glucuronidase, sulfatase)
HPLC 125

3,9-Dihydroxy-8-methoxy-6H-dibenzo[b,d]pyran-6-one

65



Penicillium brasilianum Batista JV-379

1G09

P. brasilianum JV-379

Brasiliamide

[phenyl-"°C,]-L-phenylalanine (50 mg/L)

JV-379 2
brasiliamide A (13 mg)
13
C
L-phenylalanine

1G10

(Phe)
L-[u-*C]Phe
1 Chinese 36

8 9%

1G11

HPLC

brasiliamide

brasiliamide

brasiliamide

L-phenylalanine

brasiliamide A

(Sesamum indicum)

L-[U-*C]Phe

YpSs

2.5 L)

BC.NMR
brasiliamide

14C L-

(10mv)  20p 1

Liocheles australasiae

LC/MS

LC/MS
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Botrytis cinerea
1G12 . .

o

Botrytis cinerea
24°C 2
2 3 4 NMR
24 1

2 4 MIC 12.5 pmol 1 3 MiIC
100 pmol

protein-protein interaction

1G13 o

(two-component system TCS)

(HK) In vivo protein-protein
interaction
2- N
1-Dodecyl-2-isopropylimidazole(I-8-15)  YycG( HK)
HK TCS
YycG
cinnamic acid 4-hydroxylase
1G14 :
2-(3-fluorophenyl)-1,3,4-oxadiazoline-5-thione(YK62)  cinnamic acid
4-hydroxylase(CA4H) (Isg=0.13p M) YK62 CA4H
invivo CA4H
Populus kitakaminesis CA4H (Saccharomyces serevisiae)
in vitro Lineweaver-Burk Prot
YK62 CA4H YK62 2
p YK62 ,cinnamic acid
Ko 8.0x 107 1.5x 10°(M™) (Fagopyrum esculentum
Moench) anthocyanin YK62  100p M
anthocyanin 72 cinnamic acid, salicylic acid
control 5 3
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1G15

MTT

topo 1I

D

DNA

DNA

isosteviol

VY. Mizushina et al. (2005) Life Sciences in press.
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2A01

Pichia pastoris
166Q
166Q DNA Pichia pastoris
2A02 I  Pichia pastoris
@)
5
I,II,a,b,c Pichia pastoris
I
I PCR cDNA
pPIC6a Pichia pastoris
N N
I
2A03 o 1, 2, 3, 4, 4, 5,
1 (1 i 2 ) 3 i 4 , 5 )
Saccharomyces cerevisiae
YM15 YM15
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Application of Globin-Sugar Conjugates to Bakery Products
2A04 o Aree INNUN, Yuanxia SUN, Masahiro OGAWA, Shigeru HAYAKAWA
(Agr. Kagawa Univ.)

Colorless Hb (Globin; Gb) possesses various functional properties such as water holding
capacity, solubility, foaming, gelling and emulsifying. In the study, Gb glycated with keto-hexose and
aldo-hexose through Maillard reaction to improve its basic functional properties. The purpose of this
study was to improve the qualities of dough and bread products by adding glycated Gb.

Rheological characteristics of dough determined by Farinograph showed that the
addition of native Gb significantly increased water absorption. The addition of Gb glycated with
keto-hexose pronouncedly improved dough qualities as shown in decrease of weakening and
extended stability compared to native Gb. Specific volume of bread products fortified by glycated Gb
was larger than that fortified by native Gb. Rheological properties by the creep measurements
showed that the addition of glycated Gb provided softer and more elastic bread than native Gb.

Functional Properties of BSA (Bovine Serum Albumin) Glycated with Rare
2A05 sugars o Melin CHUAMANOCHAN, Yuanxia SUN, Masahiro OGAWA,
Shigeru HAYAKAWA (Agr. Kagawa Univ.)

Functional properties of protein can be improved by glycating protein with reducing
carbohydrate compound through Maillard reaction. BSA was glycated with two rare sugars,
D-Psicose and D-Allose, and their C-3 epimers, D-Fructose and D-Glucose. Some characteristics and
functional properties of the samples were determined. The mixture of BSA and 4 sugars
in powder form was incubated at 50  and 35% relative humidity for 48 hr. The degree of glycation,
by OPA method and SDS-PAGE, of aldose-glycated samples were higher than ketose-glycated
samples. Browning intensity, fluorescence intensity and free radical scavenging activity, using ABTS
and DPPH, of rare sugars-glycated samples were higher than general sugars-glycated ones. Products
from each stage of Maillard reaction were different depending on individual sugar. BSA glycated
with sugars maintained high emulsifying activity and emulsion stability.

2A06

SDS-PAGE
bPRP

bPRP
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2A07

pH
(H. Sano et al., J. Dairy Sci., 88, 2312, 2005)

pH 3.5 pH 7.5
pH 3.5 pH 4.5

SDS-PAGE

2A08 ]
SPI subtilisin Carlsberg E
SPI 7S 118
E
SPI 7S 118 pH 8.0 Na
SPI 7S 118 10 mg/ml 50-90
pH 8.0 37 E 10puM
ODg0 SDS-PAGE E
60
E E
2A09 )
B-conglycinin B-subunit B-casein
B-casomorphin-4 YPFV
B-conglycinin
B-conglycinin YPFV YPFVV YPFVVNA
1Cso
20uM 8 uM 3uM B-conglycinin 318 333
VIPAAYPFVVNATSNL elastase
AYPFVV leucine amino peptidase YPFVV

36.5% YPFVV
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Phenolics isolated from black and pigmented brown rices, their antioxidant and
2A 10 enzyme inhibitory activities

Robert Yawadio, Shinji Tanimori, o Naofumi Morita
(Grad. Sch. of Life & Environ. Sci., Osaka Prefecture University)

Two anthocyanins (cyanidin-3-O-B-glucoside and peonidin-3-O-B-glucoside) and two other
phenolics (Ferulic acid and o-tocopherol) were isolated from black and pigmented brown rices
(Oryza sativa L. japonica) as raw materials and their complete structures were determined by
spectroscopic analyses. Anthocyanins extracted from black rice were cyanidin-3-O-B-glucoside
(85.0%) and peonidin 3-O- B-D-glucoside (15.01% ). Phenolics identified were ferulic acid (85.7%)
and a-tocopherol (14.3%).

a-tocopherol, ferulic acid, cyanidin-3-glucoside, and peonidin-3-glucoside. In contrast, the aldose

The DPPH scavenging activity tested was the decreasing order of BHA,

reductase inhibitory activity was in the following decreasing order: cyanidin-3-glucoside, quercetin,
ferulic acid, peonidin-3-glucoside and tocopherol.

LPO
2A11 ]
LPO LPO
SH
SH Papain
LPO
LPO Papain
Papain Papain SH
SH LPO
SH
LPO Papain NaCl BSA
SH LPO
2A12 .
o
D- All D- Psi
B - B-Lg
B-Lg All Psi D- Glc D- Fru
50 55 48
B-Lg All  Gle Psi  Fru
All  Psi B -Lg All Psi
All  Psi B -Lg DPPH

72



2A13

DPPH
ACE
(Hip-His-Leu)
37 0 30
His-Leu
ACE
2A 14 NaCl
(@]
NaCl
HNE
0 1
0
(MA)
NaCl HNE
HNE 2
HNE
MA
2A15 )
40 /90%RH/24hr
Casson

73

ACE

TLC
ACE
4-
4-
NaCl
HNE
3
NaCl

25 /35%RH/24hr
20

100

Oo/W

NaCl



2A16 Y

Bacillus subtilis vy

D445A Y
95 mM
50 mM
2A17 o
20
5
500ppb
2A18

GGT
GGT

(Glu)

Glu

1-MCP

100—500ppb

20.7¢

74

(GGT)

Glu
20 mM Glu
1-MCP
7 1-MCP
10—17
100 ppb
C:M



2A19 : , , : :

( Aphanothece sacrum (Sur.) Okada )

HPLC, NMR 2
6
BHA o —
3
2A20 o 1 2 2 3 1 1,2
1 2 3
AhR
AhR
3- AhR
(-)- (EGCG)
EGCG AhR
AhR
AhR HSP90 XAP2 p23
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Anammox

2B01 o ! 2 !
¢ ? )
(Anammox) N,
Anammox (HZO)
HZO HZO
Anammox HZO
4
PCR inversePCR HZO 2,384 bp
1704 bp  ORF
30%
2B02 .
Bacillus stearothermophilus E2
60 E2
E2
0.25M 1.5 0.25M
E2 60

sHSP20.8

2803 saturation mutagenesis

O
Pseudomonas aeruginosa
error-prone  PCR (L252M, F207S,
A213D) Met252 saturation mutagenesis Met252

catalytic triad His
2-naphthylester

Phe

76
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2B04

o 1 1 1 2 2
1 1 2
C-F C-F
Km Vmax 9.1 mM 61
pmol/min/mg
Trpl50  Ala
Km Vmax
I5SmM 2.6 pmol/min/mg  WI150A Km Vmax 24 mM 2.0 umol/min/mg
Trp150
2B05 i
@)
(TrxR1) SeCys498
Cys 0.1% (pKa8 9)
(pKa5 6) E._Arner
Cys TrxR C (-Gly-Cys-Cys-Gly-0H) SeCys
(-Ser-Cys-Cys-Ser-0H) Ser
TrxR-X498C
TrxR1-X498C
pET32a 0.3 MIPTG
(18 22h) Trx Ni-
Gly  Ser GCCS SCCS
TrxR
2B06 P RNA
O 7 7
P (RNase P) tRNA 5’
RNA
(Pyrococcus horikoshii OT3) RNase P RNA
RNase P RNA
(A40, A41, U44) (A37 ~ G39 G42, U43)
RNase P RNA A40,A41, U44
RNase P RNA RNase P
RNA -
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Glu73

2B07 .
X Glu73
OEL Glu73 E73D,E73Q
(GlcNACc)s E73D
E73Q CD
Glu73
OEL
E73Q E73D Tm 5
7 Glu73
E73A
Asp52
2808 o 1 1 2 1 1 1
1 2
Glu35 Asp52
Glu3s
Asp52 Asp52 Asn46,Asn59,Ser50
Asn46 Ala  GIln Asp
N46A,N46Q,N46D GIcNAc 5
15N
NMR Pichia pastoris
(FM22) BN
CD HSQC
B Asp52
2B09 o , )
(OVA) N 2 (Asn-292, Asn-311)
292 Asn OVA
glycosidase 292 311 Asn
Pichia pastoris
292 292 Asn OVA
OVA
OVA 2 N292Q, N311Q, N292/311Q
P. pastoris N311Q
N292Q N292/311Q
292 Asn OVA

78



2B10

23-35 a - N27D  90-101
a - N93D S9IT
N27D/N93D, N27D/S91T Pichia pastoris
CD N27D/S91T
2.7 N27D/N93D 4.4 N27D/S91T CD
a -
N27D/N93D
Pseudomonas syringae 2
2B11 o : 2 2 2 1
1 2 3
Pseudomonas syringae  D- PSDH D- B -
NADP’ B -
PSDH psdh
psdh
psdh 9 kb IPCR psdh
4
ORF
NAD"
PSDH
Pseudomonas syringae D-
ZB 12 o L L 2 2] 3, 1
1 2 3
Pseudomonas syringae  D- PSDH 4
PSDH2
2
PSDH PSDH2
PSDH pUPSDH  PSDH2
pSUPSDT3
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Alcaligenes denitrificans
2B13

1 2 1 1 2

b b b

(0]

L-
Agrobacterium tumefaciens  Alcaligenes denitrificans
A denitrificans
A denitrificans pKK223-3 pET21a(+)
pET21a(+)
100 DEAE-
Mono Q
SULT3A1 X
ZB 14 o 1 1 2 2 1 1
1 2
SULT3Al 2
X
PAP 2.6 X
Se-Met MAD
Thermus Thermophilus HB8
2B15 Murg X
@)
Thermus thrmophilus Mur E UDP-N
L-Ala-D-Glu ATP
X
Mur E
ADP X
1.6 a=59.9 b=64.4 c=64.6 B =
105.4° P21 Hg Pt MIR
Mur E 3 2 3

ADP
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tRNA L-
2 B 16 * 1 1 2 2 1
o 1 ’ l )
1 2
Bacillus stearothermophilus tRNA L- ATP
Lys~AMP L- tRNA"®
L- LXT ATP
Lys~AMP LXTAMP
LXTAMP X-
BL41XU  Spring8 2.2 R 17%
monoclinic P2, 4
LXTAMP LysRS  Lys~AMP Glud4ll Mg+
Takita et al. J. Biochem. 121, 244-250 (1997)
ZB 17 tRNA L-
@)
Bacillus stearothermophilus tRNA L- Lys ATP
tRNA™® Lys
Lys ATP Lys a -
2
1 Lys € - Glu418 Lys
L-
E418D E418A E418Q Lys ATP-PPi
Kn,Lys Keat E418A Kn,Lys
76,000 Keat  1/70 E418Q Lys L-
Takita et al. J. Biochem. 119, 680-689 (1996)
tRNA
2B18 o
Bacillus stearothermophilus tRNA
CAD tRNA AND CAD
AND CAD Keat
AND
CAD-AND CSI Met458  Tyr456
L- ATP-PPi CAD
Keat AND
M458W CAD AND Ky 28 AND Keat
1/3 CSI CAD

Takita and Inouye, J. Biol. Chem. 277, 29275-29282 (2002)
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2C02 -
YycG/YycF
YycF
YycF
YycF
2C03
ArcA/ArcB TCS
DNA uvrA
uvrA
ArcA
mRNA
ArcA  uvrA
ssh
SOS
2C04 o
MI 2
HPLC

1 1 1 1 2
11 2
DNA
YycF
HD YycF
D897 D897  YycF
D897
ArcA/ArcB DNA UvrA
ArcA/ArcB (TCS)
DNA
DNA
ArcA/ArcB TCS uvrA
lacZ (MYuvrA) MYuvrA
B -galactosidase
S1 nuclease assay uvrA ArcA/ArcBTCS
In Vitro transcription DNase-I footprinting
uvrA
uvrA lexA,recA
ArcA/ArcB TCS
iolG iall
1 2 1 1 1 3
101 2 3
(myo-inositol:MI)
iol ABCDEFGHIJ MI
D-chiro-inositol (DCI)
MI/DCI IolG  Toll
iolG iall C
IolG inositol dehydrogenase MI DCI
Ioll  inosose isomerase  2-keto-myo-inositol ~ D-chiro-inosose
IolG  Toll MI/DCI
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2C05

o

RelA GTP ppGpp
GTP
ilv-leu
CodY RelA
relA  codY
lacZ
LacZ
+26 relA
codY
DNA
RelA
DNA Hef
2C06 o
Hef Helicase-associated endonuclease for fork structured DNA
DNA
Hef
Hef
(FA)
DNA
Hef Hef
A DNA
2CO7 o 1 1 2 3 1
1 2
DNA
A DNA
A DNA
6
200 PCR 40
20
189
Taq 90-95 75-80 50-60

&3

ppGpp

GTP
CodY

-55



Pseudoalteromonas sp. AS-11
2C08

o

Pseudoalteromonas sp. AS-11
Pseudoalteromonas sp. AS-11

DNA degenerated PCR DNA
A
DNA DNA
2C09 o 1 1 1.2 1 2
1 1 2
(Saccharomyces cerevisiae) DNA
Bacillus megaterium pWHSIG (2w origin)
(URA3) - - pEBYSIG
pWHSIG pEBYSIG -
DNA B. megaterium
LB 37 1.0 0.5
pEBYSIG DNA
pWHSIG
2C10 o 1.2 2
¢ ? )
DNA
DNA
pBR322 ( pUC) origin
pSUO
pET32a(+) PCR
GFP RFP DNA pSUO
GFP RFP
pET32a(+)
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GABA GAD1

2C11 o
Y GABA
GABA GABA
GADI
GABA GABA
GABA
GABA GAD1 PCR
pYES2 GADI
Galactose 4 GAD 60 nmol/min/mg
2C12 :

Endo-B -glucanase Cellobiohydrolase
B -glucosidase
Kluyveromyces marxianus

K. marxianus URA3
LEUZ TRP1
engl cbhl bgl URA3 TRPI1
K. marxianus
°C
Carboxylmethylcellulose(CMC) 0.2g/1
Yy - -y -
2C 13 o 1 s 2 s 1(1 s 2 )

mM
y_
y - -y - (Puub)
PuuD PuuD
PuuD PuuD y - -y -

PuuD A /A,
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tpl

2C 14 o L 2 1 1 2

L 2 )
(tpl) TyrR
Erwinia herbicola TyrR
tpl
tpl
lac
TyrR
T7 tac
T7
2C 15 Clostridium aurantibutyricum M6
©)
Clostridium
M6 C .saccharoperbutylacetonicum N1-4
sol-operon
M6 16S rDNA C .aurantibutyricum
sol-operon 2 bld (butyraldehyde dehydrogenase) adc (acetoacetate decarboxylase)
probe sol-operon
sol-operon M6
ctfA (CoA-transferase A subunit) ctfB adc sol-operon bld ctfA

900 bp
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2D01

(Gal)
Gal UDP- (Gle)
Gal
Gal UDP-Gal  UDP-Glc
Gal UDP 2
UDP-Gal UDP-Glc
Gal
Gal Gal
Gal
2D 02 Pl4- ) Pik1
Pl
P1(4)P Pl1-4
PI-4 PIK1
PIKI Pkl
Pl
pikl PI(4)P P1(4)P
GFP PI1(4)P
PIkl
Pikl
P1(4)P
2D 03 I;’X-associated
PX(phox homology)
PX-associated(PXA)
PXA
(SPAC5D6.07¢) (Pxalp) PX PXA
PXA
pxal
pxal
(P1)-3
Pxalp

pxal
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Gal
UDP

PX

P13,5-



2D04

Atg8p
2D05 o
« )
Y(CPY)
CPY
Isp6psp3
C-
2DO6 o ZHANG MEI, ,
UQ)
Coql
COQ1
Coql
Coql
Coql
UQ-10 Coql

ATG
ATG
A(Pep4p)
PEP4
isp6 psp3
uQ uQ-6
IspB
uQ RS312( dipl)
UQ-6 UuQ-9
KS10( dpsl) uQ
Coql  Dpsl
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2D07 o
1
Spombe
Pichia pastoris
pPICIK
80mg/L
2D08 Mesorhizobium loti
Mesorhizobium loti
2
(PLDH) NAD’ PL 4-
(Gm)
pK18mobsacB
M. lati
Gm

4-PAL

Dioscorea opposita Thunb

Rhodococcus erythropolis MAK154

2D09

Rhodococcus erythropolis MAK 154
|-1-phenyl-1-keto-2-methylaminopropane (I-MAK)

orfgE

AADH orfE

E
E
Pichia pastoris
AOX1promotor
4-
o ( )
( (PN) (PM))
(PL) 4-
(4-PAL)
PLDH
S17-1
PLDH
PN PM
4-
1 1
1
(AADH)

d-pseudoephedrine
d-pseudoephedrine

AADH 1-amino-2-propanol
R. erythropolisMAK 154 aadh
aadh
Rhodococcus

pREIT19 AADH

&9



Cry45Aa

2D 10 o 1 1 1 1 2
1 2
Bacillus thuringiensis A1470 Cry45Aa CACO-2 Sawano MOLT-4
Cry45Aa
B thuringiensis
pH10.5 proteinase K 204 g/mL
Cry45Aa 10mM
26 Cry45Aa 10mM
CACO-2
540y g/mL Cry45Aa
H
2 Streptomyces sp. REN-21
o 1 2 1 2
Sreptomyces sp. REN-21 OSRT
OSRT
OSRT
OSRT Gly-L-Tyr
MT L-Tyr-Gly OSRT MT
OSRT
MT
OSRT pET20(+)
E. coli BL21(DE3)pLysS S54mg/1 OSRT
Cre-loxP
2D 12 o 1 1,2 2 1
1 2
2002
urad’ cre-IoxP
6 263
kb 80 kb 36 kb 380 kb 134
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Bacillus thuringiensis
2D13

Bacillus thuringiensis (Bt)

Bt
Bt
Bt X 65%
3 Gl G2 G3 3
G2 G3
G3
G2
LP
2D14 ]
DNA DNA
DNA DNA
DNA DNA
AYG2 (cysA metC trpC leuB argl aroG)
AC820 (rpsL hisH smol) Arg*
Arg* 2% Arg*
DNA DNA
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2E01

peroxidase

2E02

MDA

HSP

2EO03 o

Trp

LC/MS/MS

92

O ll l! ) l
¢ ? )
peroxidase
peroxidase
4 peroxidase
o
MDA
MDA
RT-PCR MDA
MDA HSP
MDA
IAA
14 14 1,4 4 2,4 3,4
14 1 2 3 4 CREST
-3- IAA
Trp TIAA
OASA1D Trp
IAA
2 C18
MRM Trp
IAA IAA
IAA
IAA



Synechocystis PCC6803

2E04 : )
Synechocystis PCC6803 family 9 endo-1,4-B -
(SsGlc)
SsGlc S.6803 SsGlc (SsA Gle)
SsA Glc SsGlc
(40 pmol m? s™) ( 12 /
112 ) SsA Glc
0.3 M NacCl SsA Glc 0.45 M NaCl
03 M SsA Glc
SsGlc
SsGlc
HPAEC-PAD fructose-1,6-/sedoheptulose-1,7-bisphosphatase
2E05 o 1 1 1 1 1
1
fructose-1,6-/sedoheptulose-1,7-bisphosphatase(FBP/SBPase)
Fru 1,6-P2 Sed 1,7-P2
FBP/SBPase
HPAEC-PAD
Fru 1,6-P, Sed 1,7-P, FBP/SBPase
HPAEC-PAD
1.2 2
RURM1
2E06 1 2 2 2 2 1
¢ ? )
Rurml (Rice ubiqutin-related modifer-1)
mPing
Rurml
RURMI1 RURMI1
RURM1 RURM1
40kDa 100kDa
RURM1 RURM1
GST
RURM1 0.1mM IPTG 16 24

RURM1

93



2EQ7 o

ArF

avenanthramide A 1

Nano Flow LC-ESI-MS avenanthramide A
pg
o
(ABA)
(MeJA)
ABA
(NO) ABA MelJA
ABA MelA
ABA
2E09 o ! 2
1 (1
12 PR-3
12 PR-3
cis PLACE
VP1
VP1
tblastn
5 OsVvP1

94

penta-N-acetyl-chitopentaose

1 ~40

MelJA

(ROS)

ABA MelA
MeJA

(Cht1-Cht12)

PR-3

1.0kbp
Cht10
RY-repeat
EST



2E10

o

I AtchiB: I AtchiV: v
RT-PCR mRNA
AtchiA
Real-time PCR
7
AtchiB AtchiV
26 AtchiV
2E 11 cDNA
O ll 2!
1
Chlorellavulgaris C-27
G6PDH
cDNA
PCR ch-gépdh
ch-G6PDH
ch-g6pdh
Eucalyptus globulus
2E12 1 :
Eucalyptus globulus
alba DNA
DMAPP GPP

1,8-

95

AtchiA:

Total-RNA
AtchiB AtchiV

AtchiA
200 mM NaCl 24 hr
AtchiB

6- ch-G6PDH

cDNA

cDNA Populus

DNA 10

1,8-



(Hevea brasiliensis) EST
1 1

2E13 ° 2 Nadirman Haska®
Teuku Tajuddin® 4 1
? *BPPT Indonesia *

(natural rubber : - ) (latex)

EST(expressed sequence tags)
Latex (Xylem) CDNA
Library 2
clustering annotation Latex
cDNA Library

(Eucommia ulmoides) EST

2E14 ° ’ ' " " - "
3 ( 1 2
2 )
trans-
EST (expressed sequence tags)
«C )
cDNA
16567 16113 EST
cDNA
annotation

Effect of deuterium oxide on Arabidopsis seed germination and gene
2E 15 expression profiles during imbibition
o AMIN Md. Abdullahel,

Germination of Arabidopsis is extremely delayed in D,0. In this study, the effect of D,O on
the expression pattern of genes during imbibition was analyzed. Additionally, new genes involved in
seed germination were screened.

Real time RT-PCR analyses showed that expression of most of key genes in
gibberrellins, brasinosteroids and methionine biosynthesis, abscisic acid catabolism is suppressed as
well as delayed in D,O during imbibition before germination. The expression level of GPALl, AGB1
and GCR1 which can recognize signals regulating germination is also suppressed or delayed in D,O.
Differential display followed by cloning, sequencing and finally real time RT-PCR data indicate that
genes for Zat10 and glutaredoxin family protein are suppressed in D,O at early stage of imbibition.
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Pisum sativum L. APY1

2E16 o ! Eric Davies® ! v z
apyrase  NTP NDP Apyl  Apy2
APY1 apyrasel
apyrase APY1
RT-PCR APY1
16 62
Apy2
ACT TUB APY1 APY1
SR
2E17 ; 1 1 1 z
1 2
(SR)
SR
SR SR30 SR41a
BY-2 GFP/SR41a
SR41a SR30 SR41a
SR30 SR41a
o ! Benesh Joseph' ! 2
2 N (RITE)

Nicotiana tabacumcv.Xhanti
GFP 0.6 1y
25
GFP

pLD200GFP
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2F03

adiposa
17.7K
PAL
2F04 o
SA

2F05

SRBC

PAL

Pholiota
CM- HWS55F
66K 33K SDS-PAGE
1:1
N
SDS-PAGE
AOL
2 1 1 1 2
SA SA
0.3mm
! ! Liu Chau-Ching? !
1 2
PNGase F
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Aspergillus nidulans
2F06

o ( )
Aspergillus
Aspergillus nidulans (Get)
A. niaulans  A26 GSL-1B4
A. niaulans Get Schizosaccharomyces
pombe  Gct A. nidulans ORF
gctA gcth gctA  gcth 1
A26 RNA gctA gctB gctA
gctA  gcth
o -Mannosidase N-
2':07 o 1 1 2 2 1 1
1 2
N-
0 -Mannosidase C. elegans
C. elegans 2-
PA HPLC
ESI-MS Man9-5GIcNAcl
Man5:Man6:Man7:Man8:Man9=12:9:9:6:1
0o -Mannosidase Man5:Man6:Man7:Man8:Man9=12:10:1:0.4:0.1
GIcNAc1Man5GIcNAcl
2F O 8 o 1 2 3,4 1,4 1,4 5
! 2 3 “JST CREST
5
Bifidobacterium longum endo-o-N-acetylgalactosaminidase

1 (Galp1-3GalNAc)

pPNP-Galf1-3GalNAc endo-a-N-acetylgalactosaminidase
-T Ser/Thr GalB1-3GalNAc
HPLC

99



2F09 Lecithin/Cardiolipin Latex Lecithin
o
Cardiolipin AIDS
Cardiolipin
Lecithin Latex
Lecithin Cardiolipin Latex
0.2% BSA 30 15sec
2
Latex Latex RPR
Lecithin Lecithin
Lecithin Lecithin
y PGA
y PGA
2F11 .
DNA
16S rDNA RubisCO
PCR
Verrucomicrobia
RubisCO  cbbL 55 RFLP 7
(40 ) Acidithiobacillus ferrooxidans
Fe-1 98.5% A. ferrooxidans ATCC23270 91
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PCE

2F12 .
Desulfitobacteriumsp. Y51 PCE (PceA)
(PCE) cis-1,2- SD (pceA
) LD (pceA ) Y51 pce
(CH) (TCE)
Y51 CF (1p M>) LD (80%>)
Y51 CF (1p M>)
LD (SD ) CF SD LD
(PceA, PceB, PceC, PceT)
CF CF (1p M)
TCE (I1mM>) SD LD
TCE CF
2F13 Triton X
o 1 2 101 2
Alkylphenol polyethoxylate(APPEO)
APPEO
Alkylphenol diethoxylate(AP2EO)
Alkylphenol(AP)
AP
Triton X
HPLC GCMS
(1)Triton X 2)
OPnEO OPnEC (3)OPnEO
Triton X  OPI1EC
VOC
2F14 ) 1 l -
Volatile Organic Compound VOC
VOC VOC
16S rDNA Pseudomonas sp.
Rhodococcus sp.
vVOC

DNA Toluene dioxygenase
101



2F15

MEK
MEK

vVOC

Rhodococcus sp. M14

MEK

102

Volatile Organic Compound
VOC

MEK
VOC M14

16S rDNA
MEK



2G01 Ao ROS

A AA
AA ROS AA
HL-60
AA ROS ROS
ROS
AA
DNA caspase 3
7 cytochrome c¢
AA ROS ROS
5-Deoxy-strigol  AM
2G02 o 1,2 1 1 1 ZCREST
arbuscular

mycorrhizal fungi, AM
5-deoxy-strigol
5-deoxy-strigol 2'-

(Chiralpak AR-H, 20% i-PrOH- n-hexane)
AM Gigaspora margarita
5-deoxy-strigol 2'(R) 3 pg/disc
2'- 2'(R)
2'(9 30 (100 pg/disc)
2

2G03 0

THF y -
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mimics A lac-

2G04 o .

mimics A lac-

A lac-
A lac-
-1
-1
2G05 o ! 2 Hongwei Huang® * 2
(OAR) 2-(2,6-diethylimino)imidazolidine
(0A) pharmacophore
Discovery Studio Modeling 1.1/Structure Based Design (SBD)
1.2 OAR (GenBank ID: AY333178)
3 OAR A (PDBID: 1U19)
OAR OA NH,, p-OH OAR
ASP105, SER213 OA OAR  PHES507
TT -TT
Cytokine morinol B
2G06 o

morinol B (Tetrahedron, 55, 14571, 1999)

cytokine
2
7 8’
7% 7
& anti 8
7
SN2

morinolB 77 &
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3,4-dibenzyltetrahydrofuran

3,4-bis(4-hydroxy-3-methoxybenzyl)
tetrahydrofuran ethyl linoleate hydroperoxide
L-
ethyl linoleate hydroperoxide
ZG 08 LTB4 C9-C20
o
LTB4 C5 C12

LTB4 C8 C9
C1-C8 (1S59)-2-oxabicyclo[3.3.0]octan-3-one (1)
C9-C20 methyl (1R 29)-(2-hydroxycyclohexyl)acetate

2 2 1 C9-C20 12
2 a
Baeyer-Villiger
BuPh;PBr Wittig Ph;P=CHCHO
2G09 Equol
o

daidzein  formononetin equol

4-Hydroxyphenylacetic acid  2,4-dihydroxybenzaldehyde

(£)-equol
4-Hydroxyphenylacetic acid Evans
S(-)-equol  R-(+)-equol 96%ee  97%ee
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DNA

2G10 .

DNA

N-methylpyrrole

3-Aminoflavones

2G11

Keampferol, quercetin

flavonol

rutin

2G12

(2)-2-

2,5-

9,9a-
-1,4-

-3,4,5a,8,9,9a- -2H-

DNA

NMR,ESI-MS/MS
Ay

3-hydroxyflavones

3-hydroxyflavones
3-aminoluteorin

52

3aH-1,4- -

-1- 67

3-aminoflavones



2G13

50 100 nm
20 nm
PAMAM dendrimer
p-boronophenylalanine
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