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Our research group 1is studying the molecular
structures and functions of nuclei and chromosomes,
mainly in plants. We are currently working on the
CREST project sponsored by JST, “Molecular analysis of
chromosome functional elements and construction of
artificial chromosomes in plants,” and working to
construct plant artificial chromosomes by analyzing
chromosome functional elements; centromeres, telomeres
and replication origins.

1.Structural analysis of minichromosomes in Arabidopsis

thaliana

To elucidate the functional structure of plant
centromeres, we have produced several lines in
Arabidopsis  thaliana, carrying minichromosomes and
analyzed their structures. Among the minichromosomes
produced to date, the mini2S-D chromosome was the
smallest (approximately 5Mb) and it was found to
originate from the short arm of chromosome 2 by
fluorescence in situ hybridization (FISH). In addition, this
minichromosome was found to be circular without
telomere or ribosomal DNAs at terminal ends.
Furthermore, FISH with the centromere-specific 180-bp
repeats and pulsed-field gel electrophoresis revealed that
it has two centromeres (180-bp clusters), each
approximately 500kb in size. Both centromeres seemed to
be active, because the centromere-specific histone H3
(HTR12) was detected in both regions by immunolabeling.
This dicentric ring chromosome is transferable from
generation to generation, the fact of which is against the
knowledge, “Ring chromosomes are unstable in
eukaryotes”.

2.DNA and histone methylation around the centromeric

region of A. thaliana

The centromeric regions of A. thaliana are occupied by
the specific repeats, named 180-bp family, and their
cytosine residues are believed to be highly methylated. In
this study, methylation of DNA and histone H3 at the
centromeric regions was investigated using
anti-5-methylcytosine and anti-dimethyl-histone H3
(Lys9) antibodies, respectively. As a result, methylation
of both DNA and histone h3 was found to occur in the
centromeric core as well as in their flanking regions. On
the other hand, DNA methylation appeared only in the
flanking regions, but not in the cores. This methylation
pattern was observed both in mitotic and meitotic
chromosomes. These results suggest that DNA
hypomethylation of the core region is important for
determining the position of the centromeres.

3.Molecular characterization of Luzula holocentric

chromosomes

The centromere is an essential region for transferring
chromosomes to daughter cells, and exists at a primary
constriction. However, some exceptional species have
"holocentric chromosomes’ which have no
constriction-like structures, but act as a centromere.
Luzula species have been known to possess holocentric
chromosomes for a long time, but no critical studies on
their kinetochore proteins have been made. In this study,
we successfully isolated a ¢cDNA encoding a putative
centromere-specific histone H3 (LnCENH3) by RT-PCR
and RACE-PCR. The deduced amino acid sequence was
then wused to raise an anti-LnCENH3 antibody.
Immunostaining clearly revealed that the diffuse
centromere-like structure appears in the linear shape at
prophase to telophase. Furthermore, it was shown that
the amount of LnCENH3 decreased significantly at
interphase. The polar side positioning on each chromatid
at metaphase to anaphase also confirmed that LnCENH3
is one of the centromere-specific proteins in L. nivea.
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The flour milled from domestic wheat is inferior in
quality for noodle- and bread-making, and also in flour
color. In Japan, we often experience rainfall and cold
temperature at harvesting time of wheat, which cause
seed germination in spikes before harvest (preharvest
sprouting). Starch degrading enzymes secreted in
germinating seeds affect flour quality. Red-grained lines
are mainly cultivated in Japan, since these lines are
resistant to preharvest sprouting. However, the flour
becomes contaminated with the red pigment in the seed
coat tissue during the milling process making it inferior
in brightness. We studied mainly these problems. The
following researches were conducted this year.

1 0 Expression of four enzyme genes for the flavonoid
biosysnthesis in wheat grain.

Red pigments of wheat grain have been suggested to be
proanthocyanidin or phlobaphene synthesized in the
flavonoid synthesis pathway. We isolated four enzyme
genes, CHS, CHI, F3H and DFR of the pathway from
wheat and examined the expression of these genes in the
developing grains of red-grained and white-grained
wheats. The results indicated that these four genes were
expressed in red grains, but not in white grains. We also
examined the expression of the four genes in red and
white coleoptiles. The four genes were expressed in the
red coleoptiles, but DFR was not expressed in the white
coleoptile. Grain and coleoptile color are controlled by
the R gene on chromosome 3 and the Rc¢ gene on
chromosome 7, respectively. The R and Rc genes appear
to be transcription factors for the enzyme genes involved
in the flavonoid synthesis pathway.

Scopelophila cataractae protonema was grown on basal
MS medium. The starch-degrading activity has been
detected in homogenates of the protonema, after
successive extraction with phosphate buffer and buffer
containing 3 M LiCl. The starch-degrading activity of the
extract was not inhibited by PCMB or « -amylase
inhibitor. The extract readily hydrolyzed amylopectin to
liberate only glucose, which shows that these cells did
not contain a@-and [B-amylases. When the extract was
reacted with amylopectin in phosphate bufferd pH 6.00]
glucose, but not glucose-1-phosphate, was detected,
showing that the cells did not contain phosphorylase but
did contain an «@-glucosidase. The extract was divided
into two fractions[d pI 4.36, 5.250 of a-glucosidase by
isoelectric  focusing. The two enzymes hydrolyzed
malto-oligosaccharides, panose, amylose, amylopectin and
soluble starch at a rate similar to that with maltose.
With regard to substrate specificity, the enzymes are
novel a-glucosidases. The two enzymes also hydrolyzed
B-limit dextrin more strongly than maltose, which shows
that they do not need a debranching enzyme for starch
digestion. Therefore, this is the first finding that the
a-glucosidases are capable of complete starch digestion
by themselves in cells of Scopelophila cataractae.
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Crop production is limited due to mineral stress in
approximately 70% of world’s soil. Our group focuses on
the response of plants to mineral stress. Works have
been done at different levels from intact plants to genes.
Our main achievements during 2005 are described below.

1.Isolation of rice mutant sensitive to Al

Rice shows high tolerance to Al toxicity. To
understand the tolerance mechanism and to clone the
gene responsible for high Al tolerance in this plant, a
rice mutant (alsI) which is sensitive to Al has been
isolated and characterized. This mutant shows high
specificity to Al and the responsible gene has been
mapped to chromosome 6. Cloning of this gene is being
undertaken.

2.Mechanism of heavy metal detoxification

The mechanism of Cd detoxification has been examined
in a Cd-hyperaccumulating plant, Thlaspi caerulescens. Cd
was sequestrated into the vacuoles in the form of
Cd-malate complex.

3.Cloning of Si uptake gene and identification of Si form

in xylem

Si helps plants to overcome various stresses. A gene
which is responsible for Si uptake has been cloned from
rice using a rice mutant defective in Si uptake. This gene
encodes a plasma membrane protein with = six
transmembrane domains and mainly expressed in the
roots. The form of Si in the xylem is identified as
monomeric silicic acid. The mechanism of Si uptake in
different plant species has also been investigated.

4. Al toxicity mechanisms in plant cells, and Al-tolerance

phenotype specific to germination stage in rice

To elucidate mechanisms of Al-induced cell elongation
inhibition and cell death, we analyzed three responses to
Al in cultured tobacco cells as follows; the mechanical
stress-dependent increase in cytoplasmic calcium (Ca)
concentration in Al-accumulated cells, and its strong
connection with callose production; the inhibition of
H*0O Sucrose cotransporter under Al stress, which seems
to cause water uptake inhibition and cell elongation
inhibition; Al-induced salicylic acid production, which
seems to cause cell death as well as Al tolerance
responses. Finally, compared to wheat, we found that
rice exhibits Al tolerance phenotype specifically during
germination stage. Now, several Al-sensitive rice
mutants at germination stage were isolated and analyzed
genetically.

5.Analyses of the ALMT1 ortholog genes in rye

We have recently isolated the ALMTI gene which
confers Al tolerance in wheat and encodes a novel
plasma-membrane-bound protein facilitating the efflux of
malate anions under Al exposure. To examine the
function of ALMT]I ortholog, we focused on rye which is
more tolerant to Al than wheat and secretes both malate
and citrate. The ALMTI1 ortholog was identified in rye,
and the time-dependent enhancement of the ALMTI
expression was significantly correlated with the
enhanced effluxes of citrate and malate during Al
treatment. These results suggest that the
ALMTI-ortholog in rye is involved in the Al-dependent
secretion of organic anions. By use of the methods of
RT-PCR and c¢DNA library screening, we cloned three
different ¢cDNAs of the ALMTI1 ortholog which showed
90% nucleotide identity to the wheat ALMTI-1. The
analyses of expression patterns and functions of these
ALMTI orthologs in rye are now in progress.
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This group 1is conducting molecular and cellular
studies on the plant’s response to environmental stress,
including studies on membranes. The following topics are
under investigation.

1. Analysis of barley plasma-membrane-type aquaporins.

Aquaporins are membrane proteins responsible for the
transport of water and some low-molecular compounds.
We detected 34 putative aquaporin genes in barley EST
and contig data base. Among them, 11 genes were
considered to be plasma-membrane type aquaporins, and
their expression was investigated in relation to several
stress conditions (salt, NaCl; osomotic, manitol; heavy
metals, CdCl, and CuCl,; oxidative, H,0,). We are now
analyzing molecular structures of plant aquaporins by
similarity-modeling methods wusing the structure of
human AQP1 and others as a model.

2.Development of a new method for genomic analysis

Since the results obtained by ordinary methods of
genomic analysis were not informative, we developed a
more useful method for genomic analysis. E-values of the
best fitting gene pairs between two genomes were plotted
on a logarithmic graph (OEP). The plots were arranged
in a linear line. Using many cyanobacteria we showed
that the slopes of the OEP lines well describe the
evolutional distances between species. We can also find
brand new genes easily from OEP.

3. A barley tonoplast Ca/cation antiporter, HvCAX
HvCAX1-1 complemented phenotype of yeast lacking
tonoplast Ca-transporters. Tonoplast vesicles isolated
from such transgenic yeast were able to transport
calcium. Analysis of mutated CAXs by site-directed
mutagenesis, indicated that Lys™ and Gly*™® are
indispensable for Ca-transport activity of HvCAX.

4. Analysis of malate transporters in Brassica napus.

Aluminum-induced expression and activation of two
malate transporters in Brassica napus were confirmed
and quantitatively analyzed in transgenic tobacco cells
and in the X. laevis oocytes expression system.

5.Developing new monitor plants.

To establish the plant system to monitor the low level
arsenic, we started the identification of arsenic
supersensitive plants and trying to isolate arsenic-
supersensitive A. thaliana mutants. We are also
investigating the mechanism of high-pH sensitivity of
Andropogon virginicus.
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In this group, genetic factors for greater production
efficiency by using transposon-tagging lines and
introgression from wild species and the mechanism of
gene expression by phytohormone are been studied.

1.Identification of an autonomous element responsible for

mobility of DNA transposable element nDart in rice

An non-autonomous Ac¢/Ds type transposon, nDart
(non-autonomous ~ DNA-based aclive rice  transposon)
identified in a mutable virescent NIL derived from a
wide cross is actively transposed in a normal growth
condition. It is important to identify an autonomous
element Dart that makes nDart transposed and reveal the
regulatory mechanism for the transposition. Since aDart
(active Dart) was presumed to be located at distal region
of long arm of chromosome 6, aDart was pinpointed by
map-based cloning using pyl-stb F2 plants derived from
the cross of japonica pyl-v plant controlled by nDart and
aDart and indica Kasalath. Thus, aDart was presumed to
be iDartl-27-related allele located at 107¢cM of
chromosome 6 of Nipponbare.

2. Analysis of wheat mutants in reduced seed dormancy

Seed dormancy plays an important factor for
pre-harvest sprouting which is a serious problem for
wheat cultivation. Mutants in reduced seed dormancy
were screened from the population of mutagenized Norin
61 with strong seed dormancy. We examined the genetic
analysis for seed dormancy in Fl1 and F2 plants that
were crossed between wild type and mutants.
Percentages of whole seed germination were 1.7% in
wild type and 91.9% in RSD (Reduced Seed Dormancy)
32 mutant at DPA40 and RSD mutant showed different
level of seed dormancy from wild type. The percentage of
whole seed germination was 16.1% in F1 plants and this
value closed to that of wild type. The frequency
distribution of F2 population (n=109) showed two peaks
in the percentage of whole seed germination. The number
of plants belonged in lower and higher percentage groups
were 79 and 30, respectively, and the segregation ratio
fitted to 3:1. These results indicate that mutation is
caused by single and recessive gene in RSD32.

3.Control of gene expression by plant hormones

A plant hormone ABA regulates seed maturation,
germination, and adaptation of vegetative tissues to
environmental stresses such as drought, cold and high
salinity. For purpose to obtain information to improve
the quality and the adaptability of a crop, we
ABA-related
Viviparousl and some bZIP proteins of wheat, and

investigated transcription factors,

unveiled  their interactions and the regulation

mechanisms of genes respond to ABA by them.
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In this laboratory, the behavioral, physiological and
biochemical functions in insects and related genes are
being studied to develop new techniques for insect pest
control.

1.Identification of tissues showing the lowest tolerance
to freezing in larvae of the rice stem borer, Chilo
suppressalis.

Overwintering larvae of Chilo suppressalis can survive
at -20C , but not at -30C . However, the cause of
freezing death is unclear. To identify the cause of
freezing-death of larvae, we tried to identify the tissues
which were most injured by low temperatures using
trypan blue dye. In overwintering larvae, remarkable
color density differences between dead and surviving
larvae were observed in the midgut. In non-diapausing
larvae incubated at -10°C for several hours, the fat body
of dead larvae was strongly stained. These results
suggest that injury of the midgut in overwintering larvae
and the fat body in non-diapausing larvae is associated
with death to freezing.

2.Genomic organization and developmental expression of
glutathione S-transferase genes from Plutella xylostella

L.

We have shown that glutathione S-transferasesd GSTO
are involved in detoxification of chlorfluazuron, a kind of
IGR, in the diamondback moth[d DBML. In the present
study, we cloned and sequenced the entire coding regions
of two GST genes encoding PxGSTS and PxGSTE.
PxGSTS gene, belonging to Sigma class, was composed of
four exons and three introns. PxGSTE gene, classified as
a member of Epsilon class, had an intron in the 5
flanking region. Southern blot analysis showed that
PxGSTS gene was encoded as a single copy, whereas
there were homologous members of PxGSTE gene in the
DBM genome. RNA gel blot analysis indicated that the
expression levels of both genes changed with the insect
developmental stage.

Diapause of Helicoverpa armigera

There are some non-diapausing pupae in field
populations of H. armigera when they are reared under a
short photoperiod at 20°C. To elucidate whether they can
overwinter, we examined their cold tolerance using
“non-diapausing groups” prepared by several times of
selection. Almost all pupae in the group reared under a
short photoperiod at 20C until the 4th instar entered
diapause when they were transferred to 15°C at the 5th
instar to pupal stages. After they were acclimatized, a
half of them survived more than 3 months at 0C. These
suggest that “non-diapausing group” can
overwinter in diapause state in field.

results

4. Development of repellent to fruit-piercing moths

Since fruit-piercing moths suck out the juices from
ripening fruits, they are serious pests of orchard culture.
Studies are being conducted to effective repellents.




oboobooboobbon

Ecological Response to Environmental Stress

gboboboooooboobobobobooooo
goobooboobbooboobboobobooboo
gobooboobboobooboobbooboo
gbobooooooobooboboboooog

l100000000oDo0oooo0ooboOoooooo
oooooo
oobooooooooooboocoooboooooboboooon
cooooooooooooooooOooOoooboboOooon
cboboboooobooooooobooobooboboooo
oooooooooooooDo
oobooooooooobooooboooooooooo
cooooooboooooboooooobooooboobooooo
cooobobooobooooooooooOoboOooobooboooon
coobooooboooooooooooooobooon
OO0 pPH,O000D0O0O000DOOOOOW/00O000O0
oooooooboooooooooooooobbooon
cooooooobooobooooooooooboooon
coobooooooooooo
gobooooooooooocooboooooboooon
ooooooooboobooooooooobooooobboooon
cooobooooobooooooooooooooboboooon
coooooobooooooooooOooooooboOooon
cooboboooboooobooooboooOooobooboOooon
oooboooooobooooooooooooobboooon
oooboooobooooooooooooobboooon
cooboooooboooooboooooooooobooboooon
coooboooobooooooooooOooOoooboboooon
ooooo
ooboooooooooobooooobooobobooon
oooooooboooooooooooooobbooon
coooboooobooooooooooooooboooon
cooooooobooooooooooOooOooobooboOooon
cooboodoobooooooooooooooooon
ooooOoooboooobooonoooo

2000000000000000000000000

gopbozoopozloocoEDoooOonooOoOon
coooboodoobooooooooooooooooon
oooooooboooooooooobooooobbooon
coobooooobooooobooooooooooboboooon
coooooobooooooooooOoooooboooon
cooooooooooo

300o0o0o0ooo0oooooooooooooooo
ooboooooooooboocoobooooboooon
cooobobooobooooooooooOoboOooobooboooon
coobooooboooooooooooooobooon
ooobooooobooooooooooooooboboooon
coooboooobooooooooooooooboboooon
cbooooobooooooooooooboboooboooon
cooboooobooooboooobooOooOooobooboOooon
cooboooobooooooooooooooooon
oooooooobooooooooooooooobo oo
coobooooboooooboooooooooobooboooon
cooooooooooooooooOooOoooboboOooon
coobobodoobooooboooooooooobooboOooon
oooooooboooboooo

Our research group aims to contribute to the welfare
and health of humankind and the development of the
science in bioresorces through the evaluation and
analysis of the fate and biological effects of chemicals in
the environment.

1.Study on the fate and ecotoxicity evaluation of

hazardous chemicals in ecosystems

Various kinds of chemicals are released into the
environment and finally reach the sea through water
channels, rivers and lakes. This theme is investigating
the fates and ecotoxicity of these chemicals. These
chemicals in water and soil spheres are redistributed to
water, suspended maters, sediments, soils, micro-
organisms and higher fauna and flora via adsorption-
desorption, intake-excretion,  photo- and  bio-
degradation and various physical, chemical and biological
processes.. Considering the physico-chemical factors, we
are investigating the fates and ecotoxicity of chemicals.
The integrated ecotoxicity of chemicals is evaluated by
bioassays using bacteria, yeast, phytoplankton, daphnia
and higher plants. Growth mortality,
photosynthetic activity, chlorophyll contents etc. are
evaluated as endpoints. We are evaluating the allowable
intake of artificial
controversial problem by comparing the intensities of
estrogenecity of artificial and phyto-estrogens. For
evaluation of the ecotoxicity of chemicals, we
investigated the interaction of hazardous chemicals
quantitatively and found that synergistic, additive and
antagonistic interaction modes.

inhibition,

estrogens which is a recent

2.Integrated evaluation of the safety of industrial
waste-disposal site.
Chemical characteristics of leachates, the fates and
ecotoxicity, risk assessment and risk management at the
industrial waste-disposal sites are under investigation.

3.Development of A  High
Technology for Toxicity Evaluation of Hazardous
Chemicals
Evaluation of toxicity of hazardous chemicals in
environmental water should be based on strength and
manner of action of toxicity, beside chemical nature of
toxicants; since kind of

Throughput Bioassay

contaminated hazardous
chemicals is diverse, and interaction among such
chemicals changes their toxicity. Thus, development of
bioassays, which allow a rapid high throughput process
for toxicity evaluation of environmental water, is
demanded. Despite this, such technologies have not been
developed sufficiently. In this study, we are developing a
high throughput bioassay technology utilizing cell
oxidation as the bio—marker. This is expected to provide
fundamental technology required for development of an
extremely high throughput bioassay. Furthermore, this
can be applied to diverse organisms to monitor toxicity,
which is important to assess ecotoxicological impact of
hazardous contaminants in environmental water.
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1.RNA silencing-mediated resistance to Benyvirus.

Transgenic Nicotiana benthamiana plants transformed
with the 54-kDa readthrough domain of Beet necrotic
yellow vein virud] BNYVVOwere highly resistant to foliar
rub-inoculation with BNYVV, but could be infected by
viruliferous fungus. In RNA-silenced plants, levels of
transgene mRNA were higher in roots than in leaves, and
correspondingly, levels of transgene-derived siRNAs
were lower in roots than in leaves. In both virus- and
transgene-induced RNA silencing, the most striking
feature was the low accumulation of siRNAs in roots.
Furthermore, the lower transgene silencing activity in
roots was associated with lower transgene methylation
levels at non-symmetrical sites but not at symmetrical
sites. We suggest that the silencing activity that acts at
the step of generation of siRNAs is low.

2.RNA silencing suppressors encoded by Benyvirus.

P14 CRP of BNYVV and P13 CRP of Burdock mottle
virus displayed RNA silencing suppressor activity by
agrobacterium-mediated patch assay. These two proteins
showed weaker RNA silencing suppression than HC-Pro
from potyvirus, and had a slight effect on GFP-specific
siRNA However, RNA
suppression of P13 was slightly higher than those of P14.
Expression of the P14 and P13 from a recombinant PVX
vector had a dramatic effect on PVX symptoms

accumulation. silencing

development in N. benthamiana. These results showed
that the CRPs encoded by benyvirus function as RNA
silencing suppressor and may also involved in viral
symptom development.

3.The hypoviral papain-like protease, p29 enhances the
replication and vertical transmission of a heterologous
mycovirus.

The hypovirus protease, p29 was previously shown to
enhance replication and vertical transmission of the
virus. We now present evidence that p29 augments the
genome amplification and vertical transmission of a
heterologous mycovirus. Chromosomally expressed p29
enhanced by 20-30% transmission through asexual
spores and replication of a member, Mycoreovirus 1, of a
new genus [ Mycoreovirusl] isolated from another
hypovirulent chstnut blight fungus strain. This enhancer
activity was abolished by Cys-to-Gly mutations at p29
residues 70 and 72 within the previously identified
symptom determinant domain that was shown to be
involved in repression of pigmentation and sporulation.
No effect of Ser substitution at the protease catalytic
residue Cysl62 on the enhancer activity was observed.
These combined results suggest that p29-mediated
enhancement are coupled with p29-directed symptom

expression, but not with the p29 protease activity.
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Microorganisms are important members as degraders
as plants are as producers and animals are as
consumers, in the natural ecosystem. Prokaryotic
microorganisms include bacteria and cyanobacteria and
eukaryotic microorganisms include yeasts, molds and
mushrooms. They have far higher abilities to adapt to
environmental stresses than plants and animals, and can
be applied to agricultural, environmental and industrial
purposes. The aim of our group is to improve the
environment, directly or indirectly, through the studies
on genetic and biochemical control, adaptation to
environmental stress and  genetic evolution of
microorganisms.

1.Microbial degradation of polymers and aromatic

compounds

Based on the homology modeling of polyethylene glycol
dehydrogenase 0 PEGDHO that is involved in PEG
degradation, we produced mutant enzymes and analyzed
the active sites of the enzyme and reaction mechanism.
The structure of PEG operon was also determined and it
was suggested that this enzyme was a novel
nicotinoprotein aldehyde dehydrogenase. We have
performed cloning and analysis of degradation genes for
polypropylene glycol, polyvinyl alcohold PVAQO

Bacillus sp. JF8 is a thermophilic polychlorinated
biphenyl 0 PCBO degrader, which utilizes biphenyl and
naphthalene. Genes for PCB degradation were isolated.
Their putative amino acid sequence exhibited low
homology with previously characterized bph genes. One
of the enzymes exhibited an optimum temperature of
85C suggesting that the enzyme was adapted to a high-
temperature condition.

2. Analysis of the function of Al-resistant microbes

The Al-hyper-resistant Penicillium janthinellum F-13
was found to improve the growth of grass and wheat on
acidic soil, when inoculated together with plants.
Al-resistant gene isolated from Al-tolerant mutant
derived from Penicillium chrysogenum IFO4626 was
introduced into Avabidopsis thaliana to confer Al-
resistance to it. Inheritable and epigenetic Al-resistance
newly found in Rhodotorula glutinis IFO1125 was
analyzed and it was found to elevated Mg-uptake and
mitochondria activities.

3.Production of wunique biosurfactants and their

application

Mpyroides sp. SM-1 isolated from seawater produced
biosurfactants] BSs[Jin marine broth. Some of them were
purified, based on the activity to emulsify n-hexadecane.
Surprisingly, these compounds were found to belong to
bile acidd] cholic acid, deoxycholic acid and their glycine
conjugatesl] by NMR and TLC analyses. Cholic acid, a
primary bile acid, was produced from cholesterol, as
indicated in mammals. In prokaryotes, the production of
cholesterol has not been reported except in mycobacteria,
and that of bile acids is a new biochemical finding. We
are now trying to clarify the biosynthetic pathway of bile
acids in prokaryotes by identifying intermediate
compounds and cloning related genes.

4.Development of a method to monitor bacterial

physiology

Many microorganisms can degrade hazardous materials
in soil. To assess the physiological status of bacterial
cells in soil, we developed a monitoring method using
Laser Scanning Cytometry [ LSCO. By this method, a
fluorescent metabolite of biphenyl was detected and the
degradation  activity of PCB-degrading bacteria,
Comamonas testosteroni TK102 was evaluated. To detect a
fluorescent metabolite, alkylated derivative of biphenyl
was used. The fluorescence from bacteria was
successfully measured and the difference of fluorescent
intensity under different cultivation condition was
detected by. PCB-degrading bacteria in soil sample can
be selectively estimated by using of this method.
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The ecophysiological interactions between plant and
meteorological environment under various conditions are
studied at various levels from ecosystem, vegetation,
individuals to plant cells.

1.Studies on plant response to meteorological stresses

The drought resistance of wheat cultivar Hongmaimai
and Shirasagikomugi under different water potentials was
compared by seed pack culture in PEG solutions at
different concentrations. The results clarified that under
low water potential conditions; Hongmaimai grows faster
than Shirasagikomugi and has higher water absorption
ability. Further, concentrations of gases such as CO, and
0O, inside culms or seeds of plants are experimentally
studied.

2.Studies on protection and preservation of the
ecosystem.

We have made some meteorological observations in
Rasyomon doline, aspeific karst. In order to protect and
preserve ecosystem of wild plants, we are examining the
effects of cutting of Japan cedar trees and closing of the
cave, by analyzing the many observational data.

3.Studies on flooding damage of crop.

Germination of barley seeds under low oxygen content
are highly correlated with water sensitivity. The
germination-stimulating effect of GA and suppressing
effect of ABA under low oxygen content varied with
variety.

4 .Effect of climate change on phenology.

Coloring date of Japanese maple O Acer palmatum
Thunb. Subsp. Palmatum is several days later than 10
years ago in Chugoku-Shikoku area. There is a good
correlation  between coloring date and minimum
temperature before coloring date. We made a quotation to
estimate the coloring date using data corrected at
Kurashiki district.

5.0bservation of acid rain in Seto inland sea district.
We have been continuing observations of acid rain for
20 years with co-researchers at Kagawa University.
Acidification of rain water is serious. Sixty five and 95%
of rainfall in Kagawa and Kurashiki respectively, is so
called acid rain. Acidity of rain water was high when the
wind direction is SSE at Kurashiki and W at Kagawa.

6.Studies of environmental effects of greening of
buildings.

We measured temperatures at the rooftop or inside the
building to examine environmental effects of rooftop
greening and wall greening. We are also developing a
technique of rooftop greening with aquatic plants.

10
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Our group has been investigating the mechanisms of
adaptation to bioenvironmental stresses, in E. coli,
filamentous musty-odor producing cyanobacteria, yeast
and higher plants.

1.Studies on the mechanism of the response to diamide

stress in the musty-odor producing cyanobacterium

Oscillatoria brevis

The Smtb/ArsR family repressor BxmR isolated from
the cyanobacterium Oscillatoria brevis represses the
expression of an operon encoding bmtA and bxmR. In
vitro electrophoretic gel mobility shift experiments
revealed that the incubation with diamide, a specific thiol
oxidant, induces disassembly of the BxmR-bxmR/bmtA
operator/promoter [0 named P50 complex. Thus, the
exposure to diamide induces MT mRNA in O. brevis, and
this induction 1is associated with diamide-mediated
inhibition of BxmR-P5 complex. The SmtB/ArsR family
repressor BxmR of O. brevis was found to regulate the
expression of a MT gene in response not only to
monovalent [J Cu, Agl and divalent 0 Cd, Zn[J heavy
metals, but also to diamide-inducible oxidative stress.

2.Characterization of the gene functions of bxal and

bmtA  against heavy metal stress in  yeast
transformants
Yeast transformants carrying the bxal gene showed a
sensitivity to Cd stress, but not to other metals.
Moreover, two yeast mutations, ycfl and smf3, were

complemented by the bmtA gene under Cd stress.

3.Molecular genetic analyses of the mechanism of
resistance to Al stress and the mechanism of the gene
expression in plants.

We suggest that a higher gene expression of F9E10.5
leads short root hairs in the isolated new Al resistant
Arabidopsis enhancer tagging line, # 355-2. Moreover,
we speculated that the lower Al uptake from the short
root hair is one of the Al- resistance mechanisms of this
line. We also screened Al- resistant wild plants to
isolate new resistance genes, and found the highly
resistant species, Andropogon wvirginicus L., Miscanthus
sinensis and Reynoulria japonica Hoult. We are now trying
to isolate resistance genes from A. virginicus.

We are also isolating the genes encoding transcription
factors which are related to gene expression of the
AtGSTI1 to characterize the mechanism of the gene
response to Al stress.
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A.Group of barley

We have preserved ca. 10,000 accessions of cultivated
barley including experimental lines and ca. 450
accessions of wild relatives. The subjects of our research
are 10 collection and preservation of barley germplasm,
evaluation of genetic diversity and characteristics,
construction of the barley germplasm database and
worldwide sample distribution; and 20efficient use of the
resources for genome analysis including EST, molecular
markers and DNA libraries to study the genome-based
barley diversity and the genetic analysis of significant
traits in barley.

1.Evaluation of barley germplasm
(a) QTL analysis of barley seed dormancy

To access genetic mechanism of barley seed dormancy,
which may be associated with preharvest sprouting in
small grains including barley, a QTL analysis was
performed using doubled haploid lines O DHLO and
recombinant chromosome substitution lines 0 RCSLO.
Interval mapping found a large effect QTL located on
S5HL in common with both lines. Furthermore, BLAST
search using Barley ESTs linked to the QTL indicated
the colinearity of the QTL region in barley chromosome
5HL and rice chromosome 9L. We are attempting to map
the QTL with higher resolution.
(b) Classification of 3 -amylase

In the grain of malting barley, 3 -amylase is one of the
most important hydrolytic enzymes. We examined more
than 8,000 cultivars and wild barleys for thermostability
and IEF pattern of S -amylase, and classified them into
14 groups with some rare types. In order to explore
novel alleles of the /8 -amylase gene, we analyzed cDNA
sequences in all the groups, and identified several novel
alleles.

2.Collection and distribution of barley genetic resources

In addition to seed, cDNA and BAC libraryl] including
individual clones, pooled BAC DNA for screening,
high-density replica membranes and complete clone set
of barlyeld were distributed with the support of the
National Bio-Resource Projectt] NBRP[]

3.Barley genome analysis

With the support of the Japan Science and Technology
Agency JSTO, we are carrying out a project named
‘Development and control of genomic function in barley’.
The project aims to establish an Asian center of barley
genome research based on the barley germplasm
preserved at the Barley and Wild Plant Research
Center, Okayama University.

We have constructed ca. 10,000 barley unigenes using
140,000 EST generated at Okayama Univ.
(a) Ca. 3,000 ESTs were genetically localized onto our
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standard mapping population using some PCR-based
technologies including in/del polymorphisms, PCR-RFLP
and SNP typing technology.

(b) Proteome analysis was performed for the global
analysis of protein expression profiles during
germination, and the proteins specifically expressed in
salt-stress resistance barley accession were identified
using MALDI-TOF/MS.

B.Wild Plant
1.Preservation of seeds and herbarium of wild plants
0 April 28, 20050

Herbarium Seed Live seed
Family 250 220 196
Species 5,975 4,582 2,988
Accessions 55,171 27,681 13,399

2.Distinguishing C; from C, Poaceae plant using leaf
stable carbon isotope

In Research Institute for Bioresources, Okayama
University, there are 8,945 herbaria of Poaceae plants in
stock. For this experiment, 479 samples of 429 species
were selected. Enomoto identified them and Hanba
measured the stable isotope ratio of CO..

All  of the species that belong to subfamily
Bambusoideae, Pooideae, Centotheceae or Arundineae
were C; plants. There were C; plants and C; plants in
subfamily Chlorioideae. The species which belong to
tribe Eragrostideae, Leptureae, Cynodonteae,
Arundinelleae and Andropogoneae were C; plants. The
species that belong to tribe Isachneae were C; plants.
There were C; plants and C, plants in tribe Paniceae. 93
species were C, plants and 26 species were C; plants.
There were C; plants and C, plants in genus Panicum.
Six species were C, plants and four species were Cs
plants. There is an idea that all of the C; Panicum spesies
should be transferred to genus Dichanthelium.
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We have been studying the physiological function and
diversity of cells during plant growth at the molecular
level using biochemical techniques.

1.Characteristics of the cell wall matrix polysaccharides
of Distylium racemosum callus.

The callus-like tissues were observed in the cortical
cells of Distylium leaflet at the early stage of gall
formation. To elucidate the mechanism of gall formation,
we compared the matrix polysaccharides of the callus
tissues with those of gall and leaf tissues. The amounts
of polysaccharides from callus cell walls were much
higher than those from leaf cell walls, whereas the total
carbohydrate content of leaf cell walls was 1.4-fold
higher than those of callus and gall cell walls. By anion
exchange chromatography, the callus and gall cell walls
were found to have less xylose-rich polymers in 4 M
KOH-soluble hemicellulose than did cell walls of the
healthy leaf. Analysis with a Bio-Gel A-5m column
showed that the 250-kDa polymers in these fractions
were decreased markedly in callus and gall cell walls in
comparison with leaf cell walls.

2. Analysis of the cell walls of Hong Mang Mai wheat.

To elucidate the drought tolerance, we analyzed the
sugar composition of cell walls in seedlings. The contents
of Ara, Xly and Gal increased, whereas the glucose
content decreased during the growth. The structure of
matrix polysaccharides is under investigation.

3.Proteome analysis of molecular response to salt stress
of salt-tolerant barley.

To identify and characterize the proteins expressed
specifically in the roots of the salt-tolerant barley, we
performed two-dimensional polyacrylamide gel electro-
phoresis 2D-PAGED. Protein solutions prepared from
the roots of salt-tolerant and salt-sensitive barley
treated with 100mM NaCl were subjected to isoelectric
focusing O pH 4-70 followed by 12-14% SDS-PAGE.
Among approximately 1,000 protein spots in each
silver-stained gels, 6 spots were specific in the roots of
the salt-tolerant barley. Among them, spotsl, 2, 5 and 6
were induced by NaCl treatment and spots 3 and 4 were
expressed constitutively. These protein spots were
picked up from the gel and subjected to LC-MS/MS
analysis and to MASCOT search for the SWISS-PROT
and NCBI databases to identify the proteins. The spots 1,
2, 3, 4, 5 and 6 were identified as PR protein, caffeic
acid-O-methyltransferase, glutathione-S-transferase,
glutathione-S-transferase, dehydroascorbate reductase,
and peroxidase, respectively. The results show that the
salt-tolerant barley expresses the genes, which are
known to be overexpressed in the environmental
stress-tolerant plants.
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Our group studies the plant adaptation to
environmental stresses at molecular, cellular and
individual levels. Especially, we focus on chloroplast and
mitochondrion, the organelles that participate in the
energy transfer systems of photosynthesis and
respiration, respectively. In addition, these organelles
have aquired novel functions that contribute to the plant
adaptation. We also study the molecular mechanism of
uniparental organelle inheritance in higher plants.

1. Quality Control of Chloroplast Proteins

The photosynthetic apparatus is constantly damaged
by photooxidation. The quality control of chloroplast
proteins, which are rapidly repaired after damaged, is
crucial for minimizing this photodamage. This is
especially important when reaction center protein D1 in
Photosystem II, which is located on thylakoid membranes,
is photodamaged during the photosynthetic electron
transfer. FtsH is a membrane-bound ATP-dependent
metalloprotease and is involved in degradation of
damaged proteins. We have shown that chloroplastic
homologues FtsH5 and FtsH2 in Arabidopsis are the
responsible genes of leaf-variegated mutants, vari] yellow
variegaled10] and wvar2 respectively. The wvarl and var2
mutants exhibited reduced PSII activity upon exposure to
high-intensity light. To better understand the quality
control of chloroplast proteins, we tried to isolate
regulatory factors by molecular genetic approaches. We
isolated the suppressor mutant of war20 sv20, which
exhibited the normal leaf color phenotype. sv2 mutants
recovered PSII activity earlier than wvar2 mutants after
high-intensity light exposure. We performed map-based
cloning and showed that SV2 gene encodes chloroplast
translation initiation factor 2 that is involved in protein
translation in chloroplasts. In sv2 mutants, a single
amino acid substitution occurred in SV2 proteins and
protein translation activity was impaired compared with
wild-type plants and the wvar2 mutant. These results
show that the balance of synthesis and degradation of
damaged proteins is important for the quality control of
chloroplast proteins.

2. Molecular Characterization of Organelle Inheritance

Since plastids and mitochondria are originated from
endosymbiosis of cyanobacterium and archbacterium,
respectively, they contain their own DNAs. These
organellar DNAs are unique genetically in that, unlike
chromosomes, they are not inherited from both parents
but only from one parent. In general, organelles are
inherited maternally in higher plants. It is suggested that
disappearance of organellar DNAs in mature pollens is
one of the mechanisms causing maternal inheritance. To
study this further, we have screened and isolated several
mutants in which disappearance of organellar DNAs is
altered in developing pollens

To study the dynamic behaviors of these organelles in
pollens, we constructed transgenic plants expressing
green fluorescent protein targeted to mitochondotria and
plastids. These plants enable us to visualize these
organelles in living pollen. Because few reports have
been made about the dynamics of these organelles in
pollens, pioneering results can be expected.
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Colloquium, Beijing, China, Sept. 14-19, 2005.

(8) Mitani, N. Tamai, K. Konishi, S. Yamaji, N. Yano, M and Ma, J.F. Characterization of silicon uptake system and
isolation of Lsil gene from rice root. III Silicon in Agriculture Conference, Brazil, Oct. 22-26, 2005.

(9) Tamai, K., Takeoka, Y., Konishi, S., Mitani, N., Yano, M. and Ma, J. F. Isolation and characterization of a novel rice
mutant defective in Si uptake. Il Silicon in Agriculture Conference, Uberlandia Brazil , Oct. 22-26, 2005.

(10 Ueno, D., Ma, J. F., Zhao, F. J. and McGrath, S. P. Tolerance and accumulation of zinc and cadmium in two ecotypes
of Thlaspi caerulescen. XV International Plant Nutrition Colloquium, Beijing, China, Sept. 14-19, 2005.

(1) Yamaji, N., Mitani, N., Tamai, K., Konishi, S., Yano, M. and Ma, J. F. Functional analysis of genes related to silicon
uptake in rice plant. Pacifichem, Hawaii, United State, Dec. 15-20, 2005.

(12 Fukuyama, K., Sasaki, T., Yamamoto, Y., and Matsumoto, H. Characterization of the ALMTI-like gene in rye Secale
cerveale L.0 which is most tolerant to aluminum among Triticeae. The 15" Tnternational Plant Nutrition
colloquium. pp.702-703. Beijing, China. September 14-19, 2005.

(13 Kikui, S., Yamamoto, Y., Sasaki, T., Maekawa, M. and Matsumoto, H. Comparative studies of aluminum tolerant
mechanism in rice and wheat. The 6" Keel meeting on Aluminium. pp.44. Bussaca, Portugal Feb. 26-Mar.2, 2005.

(14 Kikui, S., Yamamoto, Y., Sasaki, T. Maekawa, M. and Matsumoto, H. Physiological and genetical analyses of
aluminum tolerance in rice focusing on primary root development. The 15" International Plant Nutrition
colloquium. pp.710-711. Beijing, China. September 14-19, 2005.

(159 Sasaki, T., Yamamoto, Y., Katsuhara, K., Ryan, P.R., Delhaize, E., Hebb, D.M., Yamaguchi, M, Sivaguru, M. and
Matsumoto, H. Wheat aluminum-tolerant gene encoding an aluminum-activated malate transporter. The 15t
International Plant Nutrition colloquium. pp.84-85. Beijing, China. September 14-19, 2005.

(16 Tsuchiya, Y., Yamamoto, Y., Kawano, T., Furuichi, T., Isobe, M. and Matsumoto, H. Aluminum-induced alterations of
cytosolic calcium concentration and its correlation with other aluminum responses in cultured tobacco cells. The
15" International Plant Nutrition colloquium. pp.654-655. Beijing, China. September 14-19, 2005.

(17 Yamamoto, Y., Abdel-Basset, R., Baskin, T.I., Rikiishi, S. and Matsumoto, H. Inhibition of sucrose uptake as a
primary toxic event caused by aluminum in tobacco cells. The 15" International Plant Nutrition colloquium.
pp.658-659. Beijing, China. September 14-19, 2005.

0000000000000 Group of Molecular and Functional Plant Biology[

(1) Kamimoto, Y., Shibasaka, M., Katsuhara, M. Functional and molecular analysis of the barley Ca*"/H™ antiporter.
Plant Biology2005, Seattle, USA, July 16-20, 2005
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(2) Panda, SXK., Katsuhara M. Transcriptional regulation of plasma membrane intrinsic protein0 PIPO aquaporins in
barleyld Hordewm vulgare, Haruna-nijolJ by heavy metals. 10" International Congress SABRAO, Tsukuba, Japan,
August 22-23, 2005

(3) Panda, S.K., Katsuhara M. Osmotic stress regulates differentially aquaporin genes expression in salt tolerant and salt
sensitive barleyld Hordeuwm vulgarell 4™ Plant Genomic European Meetings, Amsterdam, Netherlands, September
20-23, 2005

000000000000 Group of Crop Genome Modificatiom[

(1) Nakamura, S., S. Utsugi, F. Abe, M. Chono, S. Oh, S. Kaneko and Y. Watanabe. The analysis of a wheat ABI5
homologous gene. 10" International Congress of SABRAO, Tsukuba, Japan. Aug. 22-23, 2005

(2) Maekawa, M., H. Takahara, Q. Qian, K. Tsugane and S. Iida. Nonautonomous DNA-based active rice transposons
nDarts and their application to gene tagging. 5" International Rice Genetics Symposium, Manila, Philippines.
Nov.19-23, 2005

(3) Takagi, K., M. Maekawa, K. Tsugane and S. Iida. A transposon display for nonautonomous DNA-based active rice
transposons, nDarts. 5" International Rice Genetics Symposium, Manila, Philippines. Nov.19-23, 2005

(4) Tomotsugu, A., S. Ishikawa, M. Maekawa, I. Takamure and J. Kyozuka. Isolation and analysis of D3 and D10 genes
required for the suppression of tiller bud growth. 5" International Rice Genetics Symposium, Manila,
Philippines. Nov.19-23, 2005

(5) Miyao, A., Y. Iwasaki, H. Kitano, J. Ito, M. Maekawa, O. Yatou, K. Murata, Y. Nagato and H. Hirochika. Phenome
database of Tosl7 insertion lines of japonica rice Nipponbare. 5" International Rice Genetics Symposium,
Manila, Philippines. Nov. 19-23, 2005

00000000000 Group of Insect Physiology and Molecular Biologyl

(1) Ashfaq, M., S. Sonoda, and H. Tsumuki: cDNA cloning, sequence analysis and expression of methionine-rich storage
protein gene in diamondback moth at different developmental stages and in response to insecticidal treatment.
5th Asia-Pacific Congress of Entomology, Jeju, Korea, Oct. 17-21, 2005.

(2) Sonoda, S and H. Tsumuki.: Possible involvement of glutathione S-transferase genes in chlorfluazuron resistance of
the diamondback moth, Plutella xylostella L. 5th Asia-Pacific Congress of Entomology, Jeju, Korea, Oct. 17-21,
2005.

(3) Tsumuki, H., H. Ishida, H. Yoshida, S. Sonoda, Y. Izumi and T. Murai: Cold hardiness and contents of sugars and
lipids in the western flower thrips, Frankliniella occidentalisd PergandeJO Thysanoptera: Thripidae[d. 5th
Asia-Pacific Congress of Entomology, Jeju, Korea, Oct. 17-21, 2005.

O00000000000000Group of Ecological Response to Environmental Stress

(1) Isao Aoyama and Mingyu Pioud 20050 The Safety Evaluation of Intermedeate Treatment of Medical Wastes. The 12th
International Symposium on Toxicity Assessme. Skiathos, Greece. June 12-17

(2)  Apostolos Koutsaftis and Isao Aoyamal 20050 Effect of the Combined Action of Irgarol 1051 and Three Metals
towards the Marine Algae Cheatoceros garacilis. The 12th International Symposium on Toxicity Assessme.
Skathos, Greece. June 12-17

(3) Lei Lei, Hirohumi Nkamura, Hisao Nishizaki, Mingyu Piao and lao Aoyama.O 20050 Toxicity Identification
Evaluation on Industrial Landfill Leachate Using Bioassay-based Chemical Analysys Methods. The 9th-10th
Joint Seminar of JSPS-MOE Core University of Science and Technology, Kunming, P.R.China. Octber. 20-22

(4)  Mori,.C.O 20050 Roles of calcium-dependent protein kinases in stomatal movement. 2nd International Workshop on
Environmental and Metabolic Biochemistry of Plants and Microorganisms. Xiamen, China. September 26-28
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0000000000000 00Group of Plant-Microbe Interactions[]

(1) Tamada, T., Kondo, H., Andika, I. B., Rahim, M. D., and Bouzoubaa, S. Analysis of the vascular movement of Beet
necrotic yellow vein virus in Nicotiana benthamiana and Beta vulgaris spp. maritima using GFP-expressing viruses.
6th Symp.Int. Working Group on Plant Viruses with Fungal Vectors. Bologna, Italy, September 5-7, 2005.

(2) Tamada, T., and Maruyama, K. Characteristics of differential host species for distinguishing Beel necrotic yellow vein
virus isolates of different pathogenicity. 6th Symp.Int. Working Group on Plant Viruses with Fungal Vectors.
Bologna, Italy, September 5-7, 2005.

(3) Kondo, H., Andika, I. B., Kurokawa, E., Bouzoubaa, S., and Tamada, T. Comparisons of RNA silencing suppressors
encoding by two Benyviruses, Beel necrotic yellow vein virus and Burdock mottle virus. 6th Symp.Int. Working
Group on Plant Viruses with Fungal Vectors. Bologna, Italy, September 5-7, 2005.

(4) Rahim, M. D., Andika, I. B., Han, C. G., Kondo, H., and Tamada, T. Involvement of Beet necrotic yellow vein virus RNA4
in symptom expression in Nicotiana benthamiana. 6th Symp.Int. Working Group on Plant Viruses with Fungal
Vectors. Bologna, Italy, September 5-7, 2005.

(5) Andika, I. B., Kondo, H., and Tamada, T. The RNA silencing-mediated resistance to Beet necrotic yellow vein virus:
differences of the silencing activity in leaves and roots. 6th Symp.Int. Working Group on Plant Viruses with
Fungal Vectors. Bologna, Italy, September 5-7, 2005.

(6) Supyani, S., Hillman, B. I, and Suzuki, N. Functional expression in insect cells of the genome segments of a
mycovirus MYRV1, a member of a new genus Mycoreovirus within the family Reoviridae, isolated from the
chestnut blight fungus Cryphonectria parasitica The 13" International Congress of Virology. July 23-28. San
Francisco, California, USA. 2005

(7) Sun L.-Y., Maruyama, K., Nuss, D. L., and Suzuki, N. The papain-like protease, p29 encoded by Cryphonectria
hypovirus 1 enhances the replication and vertical transmission of a heterologous mycovirus. The 13t
International Congress of Virology. July 23-28. San Francisco, California, USA. 2005

(8) Suzuki, N. Dynamic interactions of mycoviruses and Cryphonectria parasitica, the chestnut blight fungus viewed
through the action of the hypovirus papain-like protease p29. APSRCO Agricultural Plant Stress Research
Centerd Symposium on Plant Stress Research, Chonnam National University, Gwangju, South Korea, September
28-29, 2005.

000000000000 Group of Applied Microbiology

(1) Kawai, F., Tani, A. and Kimbara, K. Regulation of genes relevant to microbial degradation of xenobiotic polymers,
ACS meeting, San Diego, USA, March 13-17, 2005.

(2) Kawai, F. A marine bacterium, Myroides sp. SM1 can produce bile acid and ornithine lipids, 5" International
Symposium on Industrial Microbiology and Biotechnology, Shanghai, China, June 26-29, 2005.

(3) Tani, A., Kawahara, T., Yamamoto, Y., Kimbara, K. and Kawai, F. Adaptive Al-resistance in Rhodotorula glutinis
IFO1125, XXII'™" International conference on yeast genetics and molecular biology, Bratislava, Slovak Republic,
August 7-12, 2005.

(4) Haba, Y., Shimomura, Y., Shimura, M., Kawai, F. and Kimbara, K. Development of a detection method for
polychlorinated biphenyl degrader using biphenyl derivatives, 10" International Congress on Pseudomonas,
Marseille, France, August 27-31, 2005.

(5) Kimbara, K., Shimura, M. and Kawai, F. PCB degradation by integrated physicochemical treatment and
biodegradation -from laboratory study to pilot scale-. The 3" Asian Pacific International Conference on
Poluutants and Control, Bangkok, Thailand, December 12-15, 2005.

(6) Xin, L., Tani, A., Kimbara, K. and Kawai, F. Aerobic metabolism of xenoestrogenic short chain-nonylphenol by
bacteria able to grow on short ethoxy chain-nonylphenol and nonylphenol, Pacifichem 2005, Honolulu, USA,
December 15-20, 2005.

0000000000000 Group of Advanced Engineering of Adaptation for Bioenvironment[]

(1) Nakashima, S., Hirose, K., Konno, H. and Ezaki, B. Effect of iron availability on the growth and geosmin production of
the cyanobacterium Oscillatoria brevis. 7" International Symposium of Off-Flavours in the Aquatic Environment.
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Cornwall, Canada, October 2-7, 2005.

O000000000000000Barley and Wild Plant Resource Center[]
0000000000000 0Group of Barley and Wild Plant Resourceld

A0 000 Barley

(1) Sato, K., S. Takehara, N. Nankakul, K. Hori, T. Sasakuma and K. Takeda. Mapping barley ESTs onto a diploid wheat
mapping population. Plant, Animal & Microbe Genomes XIII, Jan. 15-19, San Diego, CA, U.S.A., 2005

(2) Nanakaku, N., Y. Motoi, H. Ueki, K. Sato and K. Takeda. High density SNP based EST map in barley. Plant, Animal
& Microbe Genomes XIII, Jan. 15-19, San Diego, CA, U.S.A., 2005

(3) Sugimoto, M., M. Sugimoto, K. Sato and K. Takeda. Primary approach for establishing a global proteome map of
germinating shoot in malting barley. Plant, Animal & Microbe Genomes XIII, Jan. 15-19, San Diego, CA, U.S.A.,
2005

(4) Saisho, D., W.S. Zhang, T. Kaneko, M. Ishii and K. Takeda. Classification of s-Amylase Alleles in Cultivated Barley
and Wild Relatives. Plant, Animal & Microbe Genomes XIII, Jan. 15-19, San Diego, CA, U.S.A., 2005

(5) Hori, K., S. Takehara, N. Nankaku, K. Sato, K. Takeda, T. Sasakuma. Comparison of linkage maps based on barley
ESTs between barley and diploid wheat. 10" International Congress of SABRAO, Aug. 22-23, Tsukuba, Japan,
2005.

BOODOODOO Wild PlantO
(1) Enomoto, T. Hanba, Y. 2005. Distinguishing C; from C, Poaceae plants using leaf stable carbon isotope ratio. The
20th Asian-Pacific Weed Science Society Conference. November 7-11, 2005. Ho Chi Minh City, Vietnum.

00000000000 0OGroup of Cytomolecular Biochemistry[J

(1) Sugimoto, M., Sugimoto, M., Sato, K. and Takeda, K.: Primary approach for establishing a global proteome map of
germinating shoot in malting barley. Plant & Animal Genome XIII, San Diego, USA, January 15-19, 2005.

(2) OO0 0OOO0OO0OO0OO0OO0OO0OO0O00000 —-0000000000000000-0200000000000000
OO0 00000, 0200000000000110 300 2005.

O000O000000000Group of Genetic Resources and Functions

(1) Sakamoto, W.: Chloroplast FtsH metalloproteases in Arabidopsis - an overview of genetic and biochemical studies.
15th Symposium of Malaysian Society of Molecular Biology and Biotechnology, Kuala Lumpur, Malaysia, April
5-6, 2005.

(2) Matsushima, R., Ozawa, R., Uefune, M. and Takabayashi, J.: Presence of two sympatric strains in Kanzawa spider
mites Telranychus kanzawai: difference in their ability to induced defensive gene expressions in lima bean leaves.
21st Annual Meeting of the International Society of Chemical Ecology, Washington, D.C., July 23-27, 2005.

(3) Sakamoto, W.: Loss of chloroplast FtsH metalloproteases in Arabidopsis: Leaf variegation, suppression and reactive
oxygen species. Swiss-Japan Workshop on towards a system view of plastid differentiation and functions,
Lucerne, Switzerland, October 5-8, 2005.

(4) Nagano, A. ]J., Matsushima, R. and Hara-Nishimura, 1. The variation of ER-body-mediated defense system. Plant
Genetics 20050 ASPB special meetingl] Snowbird, Utah., October 12-16, 2005

(5) Sakamoto, W.: Chloroplast FtsH metalloproteases in Arabidopsis - an overview of genetic and biochemical studies.
Invited special seminar, Wroclaw, Poland, October 14, 2005.

(6) Sakamoto, W.: Molecular characterization of maternal inheritance in higher plants using model species. Invited
Lecture series, College of Life Sciences, Peking University, China, November 23, 2005.
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Oodooooddoood
(Domestic Conference and Symposium)

0000000000 M Group of Nuclear Genomics[

(1) 00000000 OO0OO0OO0OO0OO0OO0OOO0OOO0OOO0OO0O0OOOOOOOOOOOOODNAODOOOOOOOOOO
10701080 0 0000000020050 80210
00 Nagaki, K., Murata, M. Characterization of centromere-specific histone and DNA from sugarcane. 107th & 108th
Annual Meeting Jap. Soc. Breeding, Tsukuba, Aug. 20-22, 20050
(2) DODODOO0OO0OO0OO0O0OO0OO0O00000000034-000000000000000000020050 80210
[0 Nagaki, K. Paradoxes of centromeres. 34th Evolution and Cytogenetics Meeting, Tsukuba, Aug. 21, 20050
(3) 000000000000 0O0000000000000000000000000000000000000
0077000 000020050 90280
[0 Yokota, E., Shibata, F., Murata, M. A novel dicentric ring chromosome in Arabidopsis thaliana. 77" Annual Meeting
Genet. Soc. Japan, Tokyo, Sept. 27-29, 20050
(4) OO0OD0OO0OO0OO0OO0OO0OO0OO00 0O0000000000000000000000000000000O0O00O07700
0000020050 9027-290
[0 Shibata, F., Yokota, E., Murata, M. A pseudo-dicentric chromosome in a transgenic Arabidopsis plant. 77" Annual
Meeting Genet. Soc. Japan, Tokyo, Sept. 27-29, 20050
(5) 0000000000000 O0000000000HOOOOOOOOOOOO0OO0OO0O0O0O0O0O0O000000
O77000000020050 9027-290
[ Nagaki, K., Kashihara, K., Murata, M. Analysis of holocentric chromosomes from Luzula with centromere-specific
histone H3. 77" Annual Meeting Genet. Soc. Japan, Tokyo, Sept. 27-29, 20050
(6) OO0 OO0OO0OO0O0OOOOOOOOD :00000000000000077000000000000 "OO0O0O
O0ooooo,0000o20050 9027-290
[0 Murata, M. Functional structure of plant centromeres: variability and conservation. 77" Annual Meeting Genet. Soc.
Japan, Tokyo, Sept. 27-29, 20050
(77 000 00000000000000000000000000014000000000—-000000000
0oo20050120 4 —50
[0 Murata, M. Analysis of plant centromeres for constructing plant artificial chromosomes. 14" Chromosome
Colloquium, Kobe, Dec. 4-5, 20050
() D0O0O0 00OO000OO0O00O0000000000000002000000000000000020050120 7
0
[0 Nagaki, K. Centromeric retrotransposons in plants. 28™M Annual Meeting Mol. Biology Japan, Fukuoka, Dec. 7-10,
20050

O00000000M Group of Crop Seed Sciencell

(1) 0O0O0O0 :00000000000000000000010000000000000000200506030-70 1
oooogjAodoolgsgfrnooon
Noda, Kaz. Protocol for preharvest sproutin reseach. In 10th workshop for preharvest sprouting. 2005 June 30-July
1, Sapporo.
(20 000000000 :RNAIDDOOOOOOOOOOOODFROOOOOOO0OOO0100000000000000
00200506030-70 100000JA00OO19FOO0O0O
Himi, E. and Noda, Kaz. Repression of DFR expression by antisense DFR fragment and. RNAi. In 10th workshop for
preharvest sprouting. 2005 June 30-July 1, Sapporo
(3) 00000000 0000000000000 00000FHO0OOOOODOOOOOO0OO0O0O0O0O 01070
10080 0000000007000 10 200 1210020050 O0O0O0O 80200210
Himi, E. and Noda, Kaz. Expression and chromosomal location of F3H involving in flavonoid pigments. In the 107th
and 108th meetings of Japanese society of breeding, Breeding Research 70 Suppl. 1, 200 1210 20050 Aug. 20-20,
Tsukuba Univ.
(4) O0O0DO0ODO0OO0O0O00O00000 :0000000AFPO ABIfive binding proein0 000000000000 OO
od olo70io8d0oodobhOoonoo70O0OO 10 200 24670020050 OO0O0OO 80200210
Ohnishi, N., Himi, E. and Noda, Kaz. Isolation and expression of AFP [ ABIfive binding proein[Flike genes in wheat.
In the 107th and 108th meetings of Japanese society of breeding, Breeding Research 700 Suppl. 1, 200 4671 20050
Aug. 20-21, Tsukuba Univ.
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(5) 00000000 0O00000 :0000AtMYC20000000 0000 0107010800 00000000
700010 200 468020050 OOOO 80200210
Hamada, K, Himi, E. and Noda, Kaz. Isolation of AtMYC2-like genes in wheat. In the 107th and 108th meetings of
Japanese society of breeding, Breeding Research 70 Suppl. 1, 20 4681 200500 Aug. 20-21, Tsukuba Univ.
(6) OOO0O0D :00000000-0000000003800000000000000000000000000020050
60 10
Noda, Kaz. Maturation of wheat grains — dehydration and metabolic arrest. In workshop of the 38th annual meeting
of Japanese Society of Developmental Biologists. Tohoku Univ. 2005 Jun. 10 Invited lectureld
(77 0000 :00000000000012000000000000000000000020050 50130
Noda, Kaz. Grain color and dormancy of wheat. In the 122 meeting of Japanese Cereal Sciences. Osaka Int. Commun.
Center[d 20050May 13.
() DODODOOOOD 0000000000000 00000D00000D0D0D0D0O0D00O0O0O00OoOooooon
Jdoodlnooooooooogosooooooezoosd 10220
Yamasaki, Y. and Konno, H. Study on starch-degrading enzymes of Scopelophila calaractae growing with copper ion.
Okayama Univ. 2005 Jan. 22.
(99 000000000 :00000000000000000000 «-00000000000O0O0O00O000O00O0
20000 00000000000 oan2005, 30290300
Yamasaki, Y. and Konno, H. Study on «a-glucosidase of Scopelophila cataractae growing with copper ion. Sapporo
Convention Center 2005 Mar. 29, 30.

0000000000000 00 D Group of Physiology and Molecular Biology of Plant Stress Responses[]

(1) O0O00O000 000000D00000000000000VDACOOO —0000000VbACOOOOOO
Jodb0-— OO0O0ODOOOoOOoDoO OO0 90 60— 90020050 Furukawa, J. and Ma, J. F. Role of VDAC
in Al-induced secretion of organic acids. Annual meeting of the Japanese Society of Soil Science and Plant
Nutrition. Shimane. Sept. 6-8, 2005.
(2) Chaofeng Huang, Sakiko Nagao and Jian Feng Ma Isolation and characterization of a novel rice mutant sensitive to
Al.LOOODOOOO0DOOO0O OO0 9060 —900 20050 Huang, C., Nagao, S. and Ma, J. F. Isolation and
characterization of a novel rice mutant sensitive to Al. Annual meeting of the Japanese Society of Soil Science
and Plant Nutrition. Shimane. Sept. 6-8, 20050
(3) 000000000 000O0O0OO0O0O0 000000000 00000 O0000oo0oo0oo0oo0O0 OO 9060 —
9 0 020050 Ma, J. F., Huang, C., Ueno, D. and Nagamura, Y. Microarray analysis of Al toxicity. Annual meeting
of the Japanese Society of Soil Science and Plant Nutrition. Shimane. Sept. 6-8, 20050]
(4) 0 DO OO0OO0OOOOOOOOOOOO OOOOOOOOOO OO0 9060 —900 20050Ma, J. F.
Requirement and uptake of Si in rice. Annual meeting of the Japanese Society of Soil Science and Plant Nutrition.
Shimane. Sept. 6-8, 2005.
(5) Ma,]J. F., Nagao, S, Huang, C. 00 0000000000000 O0OOO0 OOO0O0O0O0OO0OO OO 3024~26
0 0 200510 Ma, J. F., Nagao, S., Huang, C. Mapping of Al-resistant gene in rice. The 48" annual meeting of the
Japanese Society of Plant Physiologists. Niigata. Mar. 24-26, 20050
(6) Mitani, N., Tamai, K., Konishi, S., Yano, M., Yamaji, N., Kyo, M. and Ma, J. F. Isolation and characterization of Lsil O
000o0oooOono OO0 30240 —2600 20050 Mitani, N., Tamai, K., Konishi, S., Yano, M., Yamaji, N.,
Kyo, M. and Ma, J. F. Isolation and characterization of Lsil. The 48" annual meeting of the Japanese Society of
Plant Physiologists. Niigata. Mar. 24-26, 20050
(7 0DO000O0OO0OOO0O0000O0O0000000O000000000000 OO0 00000000000000
000 ODhOoOobOoooobo OO 9060 —900O 20050 Mitani, N., Yamaji, N., Tamai, K., Konishi, S,
Yano, M., Murata, Y. and Ma, J. F. Functional analysis of rice Si uptake gene. Annual meeting of the Japanese
Society of Soil Science and Plant Nutrition. Shimane. Sept. 6-8, 20050
() 00000O0O00000O000O0000O0O0000 000 OO0 Characterization of a novel low Si rice mutant
O Isi20 and molecular mapping of responsible gene inrice D0 00000000 OO 3024~2600 2005
[0 Tamai, K., Takeoka, Y., Konishi, S., Yano, M., Fujiwara, T. and Ma, J. F. Characterization of a novel low Si rice
mutant[] [s7200 and molecular mapping of responsible gene in rice. The 48" annual meeting of the Japanese
Society of Plant Physiologists. Niigata. Mar. 24-26, 2005

(99 0000000000000 000000000000000 00 00000000000000Lsi2000
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3

000 0oOo0oooooooonb OO 90 60 — 90020050 Tamai, K., Mitani, N., Yamaji, N., Konishi, S.,
Yano, M. and Ma, J. F. Cloning and characterization of a novel Si uptake gene Lsi2 from rice. Annual meeting of
the Japanese Society of Soil Science and Plant Nutrition. Shimane. Sept. 6-8, 20050

goood bbb 0Obb0 o0 DDhoODOOD0ODOArebidopsis halleD DO DO DOOOOOOODOODODODO O

O00O0oOooooo OO0 90 60— 90020050 Ueno, D., Iwashita, T. and Ma, J. F. Characterization of
Cd translocation in Cd-hyperaccumulator, Arabidopsis halleri. Annual meeting of the Japanese Society of Soil
Science and Plant Nutrition. Shimane. Sept. 6-8, 20050

0000000000000000000 AtBCB, NtGDIIODOOOOOOAIDODOODOOODOOOOOO :

ABCBO OO OOOOOODOODODOONGDIIOODODAIDODODDODOOOOOO O4600000000
O ppl32. 00O 30 24~260 2005.0Ezaki, B., Sasaki, K., Matsumoto, H., and Nakashima, S. Deduced
functions of two genes in Al stress resistant mechanisms; Repression of oxidative damage by the AtBCB gene
and promotion of Al efflux by the NtGDIl gene. The 48" annual meeting of the Japanese Society of Plant
Physiologists. pp.sb6. Niigata. March 24-26, 20050

gbooooboobobooooobooboofo oboooAlOOObOOoOobOOoOOoALMTIOODOOOOOO

oo 46000000000 pp.239. OO 3024~260 20050 Fukuyama, K., Sasaki, T., Yamamoto, Y.
and Matsumoto, H. Aluminum-induced secretion of organic acid is related to the expression of ALMTI
homologue in rye. The 48™ annual meeting of the Japanese Society of Plant Physiologists. pp.s158. Niigata.
March 24-26, 20050

00ooooooooooooooooon 0000o00o0o0o0o0ooooooooooooooooono oO460

gooooooo ppl3dl OO 3024~260 20050 Kikui., S, Yamamoto, Y., Sasaki, T., Maekawa, M. and
Matsumoto, H. Al tolerance in rice during primary root development from seed. The 48™ annual meeting of the
Japanese Society of Plant Physiologists. pp.sb6. Niigata. March 24-26, 2005.00

googogoobobooooooobobbbbh ooobobbobobobbbbbbobooodooooooAldOoOg

000 OO0O0O0DoOoOo0O ppb8 OO 90 6~ 80 20050Kikui., S., Sasaki, T., Maekawa, M. and
Yamamoto, Y.,. Analyses of Al tolerance mechanism in rice focusing on aluminum transport capacity from root
to shoot. Annual meeting of the Japanese Society of Soil Science and Plant Nutrition. Shimane. September 6-8,
2005.0

Panda, S., Yamamoto, Y., Sasaki, T. and Matsumoto, H. Changes in mitochondrial redox status and regulation of

AOXI1 gene expression in tobacco cells under aluminum stress. The 48™ annual meeting of the Japanese Society
of Plant Physiologists. pp.s69. Niigata. March 24-26, 2005.

Uoo0b0DbO00oDOdEmmanuel Delhaizell Peter R. RyanD 0000000000 OOOALMTIODODOOO

0o0oooOoooO0 046000000000 OO 3024~260 2005.0Sasaki, T., Yamamoto, Y.,
Delhaize, E., Ryan, P.R., Ariyoshi, M. and Matsumoto, H. Overexpression of wheat ALMTI1 gene confers
aluminum tolerance in plant. The 48™ annual meeting of the Japanese Society of Plant Physiologists. pp.s158.
Niigata. March 24-26, 20050

go0o00o000obOO0bOo0O0ooOO0oO0bO0b00DbOO0D0 DOoDOOoO00OO0bOO0DOO0bO0OOobOODbDObOODbOO0O0cCaz+

Jdddddddddddddddodogogog b46000000000 ppd79. OO 3024~260
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Waste: A case Study. 0160 00 000000000100310~11020000 The 16" Seminar for the Japn
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(1) O0O0D0O00000 :00D0000000000000000 Nicotiana benthamianeD D0 0000 0017000
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O020000000COED0O0ODOODOODDOOOOODODODOIIO 20 20050 Dynamic interactions of
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33
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[0 Taketa, S., H. Ando, M. Ichii, K. Takeda and R. von Bothmer. Molecular cytogenetic study on polyploidy
evolution in American wild Hordeum species. Ikushugaku Kenkyu 7: 310, 20050

(77 0000000000000 O0OO0OO0O0O0OO0O0 O0O00O0O0O0O0O00O0 A-000000000O0OO000
gooogoolorolo8oonon OOol170 8Oz20021000000
O Saisho, D., W. S. Zhang, M. Ishii, K. Sato and K. Takeda. Exploration for novel B-amylase alleles from barley
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0000 8020-2100 00020050
0 Fujitani, Y., Terada, R., Maekawa, M., Okada, Y., Ito, K., lida, S., Takeda, K., Konno, K, and Sugimoto, M.
Studies on salt tolerance mechanisms in barley. 3. Function of ACC oxidase gene expressed high level
constantly. 107-108th Meeting of the Japanese Society of Breeding, Tsukuba, August 20-21, 2005.0

(3 00 0000 0O000000000000000000000000000000000000000000
O0000o0oooooolio7oloso oo D 8020-2100 00 0 20050
[0 Sugimoto, M., Sugimoto, M., Sato, K. and Takeda, K. Proteome analysis of proteins expressed specifically in the
root of the salt- tolerant barley. 107-108th Annual Meeting of the Japanese Society of Breeding, Tsukuba,
August 20-21, 2005.0

(4) OO0 0OOO0O0 0OO0OO0O0O0O0O000000000000000000000000000000O0O0O0O00O00
O02000000000000O120 7-100000 020050
[0 Sugimoto, M., Sugimoto, M., Sato, K. and Takeda, K. Proteome analysis for construction of barley global
two-dimensional reference map. 28th Annual Meeting of the Molecular Biology Society of Japan, Hakata,
December 2-10, 2005.0
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[0 Yamasaki, Y. and Konno, H. Study on starch-degrading enzymes of Scopelophila cataractae growing with copper
ion. 11th meeting of Japan Society for Bioscience, Biotechnology, and Agrochemistry, Chugoku-Shikoku Branch,
Okayama Univ. January 22, 20050
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gozo0500000000 3028-3000 20050

[0 Yamasaki, Y. and Konno, H. Study on a-glucosidase of Scopelophila cataractae growing with copper ion. Annual

meeting of Japan Society for Bioscience, Biotechnology, and Agrochemistry, Sapporo, March 28-30, 20050

00000000000 Group of Genetic Resources and Functions[

(1) OO0 0ODO0DO0O0O0OO0OO0OOOFsHOOOO "00D0, 00000078000000000000000020050 1
g17o4d
[0 Sakamoto, W.: Loss of FtsH in chloroplasts and leaf variegation in higher plants. 78th Seminar series in
Institute of Molecular Embryology and Genetics, Kumamoto University, Kumamoto, January 17, 2005.0

(20 00 0000000000000 O0O0O00O0O00O0000000000000000000020050 30800
[0 Sakamoto, W.: A genetic mechanism causing leaf variegation. Special Seminar Series in Fukui Prefectural
University, March 8, 2005.0

(3 0000000 0000000000000 00000000O0O#kek0O0O00O000000O0460000000
20050 30240 .
0 Kubo, M. and Sakamoto, W.: An Arabidopsis mutant deficient in pollen mitosis II. 46th Annual Meeting of JSPP,
Niigata, March 24, 2005.0

(4) O0O0ODO0DO0OO00 0000000000 w200000000000000000000000004600000
0020050 30260.
[0 Miura, E. and Sakamoto, W.: Isolation of mutations that suppress leaf variegation in var2 of Arabidopsis, 46th
Annual Meeting of JSPP, Niigata, March 26, 2005.00

() 00 00000000 O0O0O0O0O0O0O0O00O0O0O0O000O00O000000000000460000000000
00020050 30260.
[0 Sakamoto, W.: Quality control of membrane proteins in chloroplasts and its relationship to light adaptation.
Symposium in the 46th Annual Meeting of JSPP, Niigata, March 26, 2005.00
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Jd000d0bO00doodo46000000000O00O000DO20050 302600
[0 Hara-Nishimura, I., Nagano, A. and Matsushima, R.: A wound-inducible organelle, ER body, in Arabidopsis.
46th Annual Meeting of JSPP, Niigata, March 26, 2005.00

(77 OO0 0000 OO0OOOOOOOEROOOOOOOOA-0000000PYKIOOOOOOOOOODOOOO46
0000000O20050 302400
O Nagano, A., Matsushima, R. and Hara-Nishimura, L: Characterization of [-glucosidase, PYK10, in the ER body,
46th Annual Meeting of JSPP. Niigata, March 24, 2005.00

() D0ODO0O00O0 OO000OD0OO0OO0OO0OO0OO0000000O0O0OO0OO0OOOO0OERDbDdyDOOOOOOOOOOODOOO
Jdoogd460000000D020050 302400
0 Sakurai, T., Matsushima, R., Ishimaru, Y. and Hara-Nishimura, I.. Morphological analysis of ER body mutants
in Arabidopsis. 46th Annual Meeting of JSPP, Niigata, March 24, 2005.00

(99 00 0O000O000O0000000000O0000000O0S0000000000000000000A02005
0502800
[0 Sakamoto, W.: Importance of protein degradation in chloroplasts and acclimation of photosynthesis. Symposium
in the 5th meeting of the Japanese Association for Photosynthesis Research, Nagoya, May 28, 2005.00

(0 OO0 0000 0000 O0ODO0OO0OO0OO0OO0O00000000O0O0O00000000ERDbodyDOOOO0OOO
gooednooOonooZz20050 9021-2300
[0 Nagano, A., Ishihara, A., Matsushima, R. and Hara-Nishimura, I.: The ER body is a novel ER-derived organelle,
which might be responsible for a defense system. 69th Annual Meeting of the Botanical Society of Japan,
Toyama, September 21-23, 2005.0
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[0 Miura, E., Matsushima, R. and Sakamoto, W.: Characterization of a suppressor of leaf variegation in yellow
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variegatedd] var2[] Plant Organelle Workshop for Young Researchers, Awaji, October 25, 2005.00

(2 0DO0O0OD0OO0OO0 0O0000000D00O000000 0000000000000000DNAODDOOOOOO
00000000000000000000 "0000000, 0000000000 0000 20050100
2500
0 Kubo, M., Matsushima, R., Hattori, C., Sodmergen and Sakamoto, W.: Analysis of Arabidopsis mutants with
defects in organelle DNA degradation in male gamate. Plant Organelle Workshop for Young Researchers, Awaji,
October 25, 2005.0

(13 00 0OO0O00O0OCOOO0O0 O000O0FsHOOOOO0OO0O0O0O0O0O0O0O00000O0O0000000280000
Od0o0o0ooboOoooooboooozo050120 700
[0 Sakamoto, W., Miura, E. and Matsushima, R.: Suppressor of leaf-variegated mutation var2 resulted from loss of
FtsHs in Arabidopsis chloroplasts. Workshop in 28th Annual Meeting of the Molecular Biology Society of Japan,
Fukuoka, December 7, 20050
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0 Kubo, M., Matsushima, R., Hattori, C., Sodmergen and Sakamoto, W.: Arabidopsis male gametophytic mutants
defective in organelle DNA degradation. 28th Annual Meeting of the Molecular Biology Society of Japan,
Fukuoka, December 8, 2005.00

(5 DO0D0O0O0O0 0000 0000000000000000000000000020000000000000
O00dmo20050120 800
00 Miura, E., Matsushima, R. and Sakamoto, W.: Accumulation of reactive oxygen species in variegated mutant
var2. 28th Annual Meeting of the Molecular Biology Society of Japan, Fukuoka, December 8, 2005.0
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Program of RIB Open Lectures, Okayama University 2008] July 23~July 30, 2005, RIBO

Title: Welcome to the World of Biotechnology

1 0 Bacteria can eat poisons such as PCB. July 23 Kazuhide Kimbara
2 0 Appetite in humans and in insects Hideya Yoshida
3 O Floral development and formation. July 30 Shigeko Utsugi

4 0 Looking at the world of biotechnology in the field of the barley genome and genes.
Daisuke Saisho
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The 22"! RIB International Symposium on “RNA Silencing:Principles and Practice”

At Okayama University 50t Anniversary Halld Okayama Cityldon November 1812005

1 O Introduction to RNA silencing
Hideki Konddd Research Institute for Bioresources, Okayama University, Japan[]
2 [0 Molecular and genetic dissection of RNA silencing machineries
Carlo Cogonil] Cell Biology, University of Rome “La Spapienza”, Italy[]
3 0 RNA-directed DNA methylation
Michael Wassenegger] AlPlanta-Institute for Plant Research, Neustadt, Germany[J
4 [0 RNA silencing suppressors of animal and plant viruses
Shou-Wei Ding] Center for Plant Cell Biology, Department of Plant Pathology, University of California, USA[
5 0 Maturation process and function of microRNA in plants
Yuichiro Watanabell Department of Life Sciences, Graduate School of Arts and Sciences, The University of
Tokyo, Japan[]
6 0 RNA silencing-mediated resistance against Beet necrotic yellow vein virus
Tetsuo Tamadal Research Institute for Bioresources, Okayama University, Japan[
7 00 RNA silencing technology in crop science
Ming-Bo Wang] CSIRO Plant Industry, Australial]
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Kick Off Symposium on COE Program of Okayama University

October 25, 2005, Okayama University 50" Anniversary Hall
Title: Construction of Monitoring System for Global Environment by Bioresources
and their Application for Environmental Safeguard

1 O Introduction of the project
Kazuhide Kimbaral RIB, Okayama University[]

2 0 Production of active oxygen and disruption of calcium signaling by stress response for metal in plant cell
Tomonori Kawand] Grad. Sch. Environ. Eng., The University of Kitakyushul]

3 O Construction of environmental monitoring system by plants and insects
Maki Katsuharal RIB, Okayama University[]

4 [0 Construction of monitoring method for toxic chemicals by genetically modified plants having mammalian receptor
Hideyuki Inuid Research Center for Environmental Genomics, Kobe University[]

5 0 Genome monitoring system
Kazuhiro Sato] RIB, Okayama University[]

6 O New metabolic pathway of nitrogen and vitalization/signal pathway of nitrogen oxide in plants
Hiromichi Morikawal Grad. Sch. Sci., Hiroshima University[]
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