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(Atmospheric Stress Unit)
Plant Light Acclimation Research Group
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Our group has been studying plant adaptation to
environmental stresses at the molecular level. Especially,
we have been focusing on chloroplasts that participate in
the energy transfer systems of photosynthesis.

1. Quantitative trait locus (QTL) analysis of stay-green

phenotype in sorghum

Stay-green is an important agronomic trait for plants,
possibly leading to higher yield and biomass. Currently, we
are trying to identify new QTLs of sorghum stay-green by
using 252 recombinant inbred lines (RILs), which were
obtained from a cross between a stay-green parent
(BTx623) and a faster senescing parent (NOG).

2. Molecular mechanism of organellar DNA degradation

during plant senescence

In plant cells, mitochondria and plastids contain their
own genomes derived from the ancestral bacteria
endosymbiont. Despite their limited genetic capacity, these
multicopy organelle genomes account for a substantial
fraction of total cellular DNA, raising the question of
whether and how organelle DNA quantity is controlled
spatially or temporally. Now, we are studying the organelle
DNA degradation in leaves during senescence using
Arabidopsis mutants.

3. D1 fragmentation in photosystem II repair under

different photo-damage

A major target site of photo-damage is a reaction center
protein, D1 in photosystem II. We tested whether the D1
degradation process can be affected by qualitatively
different photo-damage that occurs according to the
The in D1
fragmentation under blue light irradiation suggested that

two-step model. significant  increase
primary damage resulting from the absorption of light
energy in the Mn-cluster in the two-step model was
involved in D1 fragmentation.

4. Molecular mechanism underlying the diversity of starch

grain morphologies among plant species

Starch is a biologically and commercially important
polymer of glucose and is synthesized to form starch grains
(SGs) inside the plastids (amyloplasts). Despite the simple
composition of glucose polymer, SG exhibits various
morphologies and sizes depending on the plant species.
However, the molecular mechanisms underlying this SG
diversity remain unknown. To answer this question, we are
now screening and analyzing rice and barley mutants
related to SG morphology and size.
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Our research aim is to understand the molecular system
of the response to abiotic stress in plants at the levels from
gene expression to individual behavior. We are mainly
interested in plant hormone response systems and we have
been analyzing the systems using physiological, molecular
biological and molecular genetic approaches. Our main
achievements in 2018 are described below.

1. Analysis of components involved in the ABA response

To understand the ABA response mechanisms, we have
been studying ABA-related mutants of Arabidopsis. We
have shown that a mitochondrial defect causes abnormal
stress responses in Arabidopsis and that a novel short
peptide, FEP1, has a pivotal role in the stress response in
such mutants. This year, we characterized the fepl
mutants of Arabidopsis that were obtained using the
genome editing technology. We found that fepl was
defective in the iron-deficiency response especially in the
aerial part. This result suggests that the FEP1 peptide
plays a pivotal role in the systemic iron-deficiency response
in plants.

2. Establishing a phenomics of field barley

To understand the gene x environment interaction in the
field crops, we attempted to establish the phenomics
platform to monitor the growth states and physiological
fluctuations of the field barley through its life-cycle.
According to the procedures in the we used last year, we
obtained the weekly data of growth rate, RNAseq, and
hormones of field barley. From the analysis of these data,
we successfully identified several state traits that are the
hallmark of the growth stages toward the important
agricultural traits. We also established the epigenome
analysis of field barley and started genome wide analysis.

3. Analysis of the mechanism of sulfur dioxide-induced

stomatal closure

Closing the stomata is a mechanism in plants used
against hazardous gases. However, the mechanism of
sulfur dioxide-induced stomatal closure has not been
elucidated. This year we revealed that a low concentration
of sulfur dioxide induces stomatal opening and, on the
contrary, of sulfur dioxide, at a high concentration, induces
stomatal closure in Arabidopsis stomata. We also found
that the high concentration of sulfur dioxide induced
stomatal closure by non-apoptotic cell death of guard cells.

4. Analysis of regulatory mechanism of DNA methylation

in Marchantia polymorpha

DNA methylation is an epigenetic modification that
affects gene expression and transposon silencing. In
flowering plants, the DNA methylation regulatory
mechanism has been characterized considerably, but less is
known about DNA methylation regulation in basal land
plants. We analyzeda CG methylase mutant in
Marchantia polymorpha and found that CG methylation is
required for maintaining differentiated cellular identities
and is necessary for repressing non-CG methylation in M.

polymorpha.
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Our group has been analyzing the mechanisms of uptake
and accuulation of essential, beneficial and toxic mineral
elements, and the mechanisms of the response and
tolerance of plants to mineral stresses at different levels
from intact plants to genes. Our main achievements in
2018 are described below.

1. Identification of a transporter for preferential

distribution of boron in rice

Boron (B) is an essential nutrient for plant growth.
Especially, the developing tissues require high B for their
active growth. We identified a transporter for preferential
distribution of B in rice; OsNIP3;1. OsNIP3;1 is localized
at the xylem transfer cells of enlarged vascular bundle of
nodes and is required for intervascular transfer of B.
Knockout of this gene resulted in decreased distribution of
B to the developing tissues. Furthermore, OsNIP3;1
responded to the external B level at both transcriptional
and protein level. At a high B level, the expression of
OsNIP3;1 was down-regulated and the protein was rapidly
degraded. Conversely, the expression of OsNIP3;1 was
up-regulated in response to B-deficiency.

2. Anew approach for reducing Cd accumulation in rice

We previously found that OsHMAS is mainly expressed
in the roots and is involved in vacuolar sequestration of
cadmium (Cd), while OsHMAZ2 is highly expressed in other
tissues in addition to the roots. By utilizing such different
expression patterns, we generated transgenic rice plants
expressing OsHMAS3 under the control of the OsHMAZ2
promoter. As a result, the Cd accumulation in rice grains
was significantly reduced.

3. Functional characterization of two ABC transporter

genes related to Al tolerance in buckwheat

We functionally characterized two genes (FeSTARI and
FeSTAR2) belonging to the bacterial-type ABC transporter
family. The expression of both FeSTARI and FeSTARZ2
was induced by Al toxicity. Furthermore, the expression
level was much higher than that of their homologous genes
in rice and Arabidopsis. FeSTAR1 and FeSTARZ2 form a
complex when expressed in onion epidermal cells.
Introduction of FeSTARI and FeSTAR2 into their
corresponding Arabidopsis mutants rescued the Al
tolerance. These results indicate that high expression of
FeSTAR1 and FeSTARZ contributes to high Al tolerance in
buckwheat.

4. Molecular mechanism of Al tolerance in gramineous
plants

We identified a new transcriptional factor for Al tolerance
in rice; ART2. The expression of ARTZ rapidly responded
to Al stress. The downstream genes regulated by ART2
are different from those regulated by ART1, indicating a
novel pathway for Al tolerance in rice. Knockout of ART2
decreased tolerance to Al toxicity, but its contribution was
smaller than that of ART1.

We also revealed the regulation mechanism for the
expression of HVAACTI1, a major Al tolerance gene in
barley. We identified a multiple retrotansposon insertion
(15.3 kb) in the upstream of HvAACTI in Al-tolerant
cultivars. This insertion functions as a promoter, which
enhances the expression of HVAACTI and changes the
location of HVvAACT1 to the root tips. Furthermore, we
found that demethylation of this region is also involved in
the regulation of HVvAACTI expression. Interestingly, this
insertion was only found in some Al-tolerant barley
accessions in Europe.
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Our research has been focused on molecular, cellular and
physiological mechanisms of plant stress responses. We
studied aquaporins and transporters for water and
monovalent cations in salt stress. We also focused on
aluminum (Al ion, a major inhibitory factor of plant root
growth in acid soils. We have performed metabolomic and
transcriptomic analyses using tobacco-cultured cells, and
focused on several genes involved in reactive-oxygen-
species scavenging system, and energy metabolism.
Furthermore, the functional and structural properties of
the Al-activated malate transporter gene ALMT, a major
Al tolerance gene in wheat, and functional diversity of the
ALMT family have been studied. Research outlines of this
year are as follows:

1. Identification and analysis of aquaporins transporting

ions

Aquaporins are known to transport water and low
molecular compounds. Recently ion transport activity was
reported in some Arabidospis aquaporins. We examined
the ion transport activity of 20 plasma-membrane type
aquaporins from rice and barley we have. As a result, one
rice aquaporin and one barley aquaporin were detected as
aquaporins transporting ions. Using the twin-electrode
voltage-clamp method in oocytes, we revealed that both
aquaporins transport both Na* and K* and are partially
inhibited by external calcium at mM level concentrations.
These characteristics are consistent with the Non-Selective
Cation Channel (NSCC) that is  suggested
electrophysiologically as a system for Na* influx under salt
stress.

2. Functional analysis of OsHKT1;1

Rice OsHKT1;1 (High-Affinity K Transporterl;l) is
involved in salt tolerance. Multi-splicing variants are
detected as OsHKT1;1 mRNAs but their functions are
unknown. This year we isolated 9 variants of OsHKT1;1 in
salt tolerance rice Pokkali, and 7 among 9 variants showed
ion transport activities in the Xenopus oocyte system.

3. Physiological analyses of SIALMT-family transporters in

tomato fruit

Tomato possesses 16 ALMTfamily genes, and we found
that 3 of the 16 genes are expressed in fruit. This year, we
focused on a SIALMT gene expressed in the vascular
bundles at an early stage of fruit development. We
investigated the transport function using
electrophysiological analysis in Xenopus oocytes, and found
that the SIALMT protein performed the efflux of malate,
but not aspartate or glutamate, and the influx of nitrate
and chloride, suggesting that the SIALMT protein
functions as an anion transporter of malate and inorganic
anions. Furthermore, to assess the physiological function of
the gene, we are also investigating the metabolites
determined in the wild type and the transgenic suppresser
lines in tomato.
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Plant growth is influenced by various viruses and
microorganisms. Our group explores, at molecular, cellular
and individual levels, the plant/microbe interplays of
several selected pathosystems in which viruses as main
players exert beneficial or harmful effects on plants.

1. Novel, diverse RNA viruses from Mediterranean
isolates of the phytopathogenic fungus, Rosellinia
necatrix
In this study, we have shown the great diversity of

viruses in Mediterranean field isolates of the

phytopathogenic fungus, R. necatrix. All newly detected
sequenced viruses belong to new species in at least 7 virus
families including newly proposed families. Previous
extensive virus surveys of Japanese isolates of R. necatrix
led to the identification of diverse viruses. However, many
of the newly detected viruses best matched the viruses
reported from soil-inhabitant fungi sympatric to E. necatrix
instead of viruses of Japanese R. necatrix. This fact
suggests that there is interspecies horizontal transmission
among the soil fungi that has not been well documented to
date for fungal viruses. Also presented is very rare
horizontal gene transfer between a double-stranded RNA
virus and a positive-sense, single-stranded RNA virus.

Collectively, these provide novel interesting insight into the

evolutionary biology of fungal viruses.

2. Endogenization of plant/insect-infecting alphavirus-like

viruses into insect genomes

To gain insight into the long-term history and evolution
of plant and inset alpha-like viruses (non-retroviral RNA
viruses), we performed in silico analyses to search for
endogenous viral elements (EVEs) using public DNA
databases. The tBlastn search identified a large number of
EVEs related to a novel insect tobamo-like group
(virgavirus/megevirus-related lineage) in the genome of
divergent insect species. Our analyses indicate that there
has been prevalent infection by insect virga/mege-related
viruses, especially the insect tobamo-like group, since
ancient times.

3. Hijacking a host scaffold protein, RACK1, by a plant

RNA virus for its replication

Receptor for activated C kinase 1 (RACK1) is strictly
conserved across eukaryotes and acts as a versatile scaffold
protein involved in various signaling pathways. We show
that red clover necrotic mosaic virus (RCNMV), a
positive-stranded plant RNA virus, requires RACK1 for
viral translation and replication. RACK1 is recruited by
viral replication protein p27 into endoplasmic reticulum-
derived aggregates that are considered to be the replication
sites. RACK1 was shown to be required for p27-mediated
induction of ROS, which is essential for robust RCNMV
RNA replication. Interestingly, RACK1 mediated bridging
between p27 and a host kinase that activates an
ROS-generating enzyme. Together, our findings provide an
example of a viral strategy that hijacks a host multifaceted
scaffold protein for viral replication (Hyodo et al, 2018,
New Phytol).
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The group is focusing on basic problems of how plants,
including important crops, induce their defense systems to
survive in natural competition with the omnipresent
herbivorous insects. Here, we report the progress we made
in three major areas in 2018.

1. Novel elicitors from chewing herbivore regurgitate

We have been analyzing oral secretions (OS) from
chewing rice herbivores Mythimna loreyi and Parnara
gutata, which are released in plant wounds during feeding,
to find novel elicitors of plant defense. In particular, we
have focused on high molecular weight fraction of OS that
can strongly induce accumulation of defensive secondary
metabolites in rice. In 2018, we made substantial progress
in identifying the elicitor-active components in the fraction
as plant cell wall materials that are oligomerized in the
insect gut, and thus activated for triggering the plant
defense system. We are now studying the molecular
mechanisms involved in the oligomerization process to
understand how these compounds contribute to plant
defense during herbivore attack.

2. Honeydew bacteria identified as a new type of sucking

insect-associated elicitors in rice

Sucking insects like the rice brown planthopper
(Nilaparvata Iugens) cause serious damage on rice, but it is
not clear how the plants can detect their presence. Here we
found that feeding residue known as honeydew, which is
deposited on rice plants during feeding of N. lugens,
contains several symbiotic bacterial species that can be
recognized by the rice plants, and trigger specific defense
responses against the pest. We also show that when
bacterial symbionts are removed from the N. lugens body
by antibiotic treatment, these insects induce less defense
responses in rice, demonstrating that microbes are indeed
an important part of the plant defense strategy to detect
and fight against their insect enemy in nature.

3. Investigations of sorghum resistance to aphids

Aphids cause serious damage to many crops. Currently,
some new aphid strains have become a serious economic
threat to sorghum production in the US. In the previous
year, in collaboration with the Plant Light Acclimation
Group, we identified several sorghum lines that show high
natural resistance to aphid infestation in the field. In
2017/2018, we prepared F1 hybrids from the susceptible
NOG and newly identified resistant line No.3003, and
further amplified them to produce the F2 generation seeds.
The F2 hybrids plants were then screened for aphid
resistance in the field in the summer of 2018, and F3 seeds
were collected for future genetic and mapping-related work.
With these resources, we hope to identify novel genes for
aphid resistance in the near future.
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Our group has been analyzing the mechanisms of plant
growth promotion, and isolating and characterizing novel
plant-beneficial microorganisms. We have also been
studying the ecophysiology of boom-forming phytoplankton
at molecular and cellular levels. Our main achievements in
2018 are described below.

1. Isolation and characterization of lanthanide (Ln)-

dependent methylotrophic bacteria

Methanol dehydrogenase involved in methanol oxidation
in gram-negative bacteria is a calcium-dependent enzyme.
Just recently, another enzyme that is dependent on Ln was
found. We explored new bacteria whose growth is
dependent on Lin from various isolation sources including
rice rhizosphere soil. A novel bacterium, Oharaeibacter
diazotrophicus SM30 can grow faster in the presence of Lin.
We sequenced its complete genome, and genetically
analyzed the genes involved in Ln-dependent
methylotrophy. Another novel bacterium,
Novimethylophilus kurashikiensis La2-4, is completely
dependent on Lin. The genome sequencing and proteomics
analyses revealed the genes involved in its Ln-dependent
methylotrophy.

2. Regulation of Ln-dependent
Methylobacterium species
Methylobacterium species are plant-epiphytes and

utilize methanol emitted from plants. They usually contain
both calcium- and Lin-dependent enzymes, and switch their
expression depending on the availability of Ln. We
conducted transcriptomic analysis and found that the
switching of genes involved in methanol and formaldehyde
oxidation occurs.

methylotrophy in

3. Microbial production of ergothioneine

Ergothioneine is an anti-oxidative amino acid derived
from histidine. Though it has been believed that only
limited microorganisms can synthesize it, we found that
Methylobacterium species are also capable of production.
We enhanced the expression of synthetic genes and deleted
His degradation gene, which resulted in increased
production  of  ergothioneine by  recombinant
Methylobacterium. We also screened ergothioneine-
productive fungus and yeasts, which are non-recombinant.

4. Phylogeograhic character of mitochondrial genes of

Heterosigma akashiwo

H. akashiwo is a photosynthetic, bloom-forming
eukaryotic, cosmopolitan alga. We recently identified three
hypervariable regions in the H. akashiwo mitochondrial
genome, two of which show a strong correlation with the
geographic origin of the isolate. They are apparently
protein-coding sequences, and show clear correlation with
the latitudes of the strain origins, suggesting that the
protein may be of physiological importance for adaptation
to environments at different latitudes, i.e. different water
temperature or day length.

5. Characterization of phytoplankton-marine bacteria
interaction and their effect on bloom formation in nature
Algal bloom formation is based on rapid propagation of

single or limited species of algae, and the bloom dynamics
is determined not only by environmental factors, including
water temperature, and eutrophication, but also by marine
microbial ecosystem in the area including various marine
bacteria. We participate in a binational collaboration
project to monitor harmful algal species and associating
microorganisms in coastal waters of Chile starting from
April 2018. Our mission in the project is to conduct
time-series monitoring of marine microbial ecosystem, and
to characterize the effect of interaction among the species
on bloom dynamics in nature. Understanding interaction
among various marine microbes in ecosystem may yield
valuable insights into algal bloom formation mechanism.
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Our group has preserved ca. 14,000 accessions of
cultivated barley including experimental lines and ca. 900
accessions of wild relatives. The objectives of our research
are 1) collection, multiplication, preservation and
distribution of barley germplasm, 2) evaluation of genetic
diversity and development of the database of genotype and
phenotype data, and 3) application of barley genetic
resources to breeding and basic research by the genome
analysis using new technologies, e.g., NGS, microarray
genotyping and genetic transformation.

1. Preservation and distribution of barley genetic resources

Our group has been taking part in the National
BioResource Project NBRP) and has been preserving and
distributing the barley seeds and DNA clones.
(a) Preservation and distribution of barley germplasms

We are multiplying and distributing the barley
germplasms including landraces, experimental lines, and
wild relatives. We are depositing barley seeds in the
Svalbard Global Seed Vault in Spitsbergen, Norway. These
barley seeds are important genetic resources to be utilized
as barley breeding materials for food security, and storage
of duplicate samples is important.
(b) Distribution of barley genome resources

We are distributing the barley genome resources to
domestic and international institutions and researchers
upon request. These resources include the complete BAC
clone set, pooled BAC DNA for clone screening, its
high-density replica membranes, EST clone and full-length
¢DNA derived from the Japanese cultivar “Haruna Nijo”.

2. Evaluation of barley germplasm

Our group is focusing on the isolation and
characterization of the genes involved in agronomically
important traits using barley genetic resources.
(a) Exploring novel alleles for malting traits

To identify QTLs that control a-amylase activity, which is
critically important in the brewing industry, we performed
a genome-wide association study for the a-amylase activity
utilizing the International Barley Core Collection and
identified several QTLs located in all the seven
chromosomes of barley. These studies showed that the QTL
alleles of the Japanese modern varieties could be improved
by introducing novel alleles from an accession with high
a—amylase activity, and even from an accession with low
activity.
(b) Phenotypic plasticity of the barley developmental

trajectory

Variation in intra-species phenotypic plasticity is
described as genotype—environment interaction (GxE),
which is an important factor in improving crop productivity.
To understand these interactions, we are now tackling to
uncover the barley developmental trajectory under
multiple field environments by means of time-series
multi-omics strategy.

3. Barley genome analysis
(a) Genome analysis and marker development in barley
Recently, we performed RNA-seq analysis via NGS
technology utilizing several barley varieties and conducted
their SNPs analysis. We also developed a new NGS-based
gene/QTL mapping procedure in organisms with large
genomes, designated exome QTL-seq, combined with
exome-capture sequencing and QTL-seq.

(b) Genetic transformation and genome editing in barley

For post-genome analysis, we are trying to find the genes
related to the efficiency of transformation in barley. For
genetic analysis, we use the progenies derived from a cross
between "Golden Promise", a variety that can be
transformed, and "Haruna Nijo", a variety that is difficult
to transform. We are currently developing a method of
mutagenesis by genome editing for future breeding and
functional genomics in barley.
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Our group has been conducting molecular genetic
analysis of barley mutants paying special attention to seed
and awn morphology. Our main achievements during 2018

are described below.

Molecular cloning and characterization of the rough and
smooth awn 1 (raw]) gene in barley

The awn, an apical extension from the lemma of the
spikelet, plays important roles in seed dispersal, burial,
and photosynthesis. Barley typically has long and rough
awns, but smooth awn variants exist. The smooth awn 1
(rawl) gene, which reduces barbs on the awns significantly,
is a natural variant that is geographically restricted to the
Western Region. Smooth awn trait is considered to be a
beneficial trait because use of barley cultivars with the
smooth awn 1 (rawl) gene can reduce the dust derived
from awn barbs during the harvest. Thus, use of barley
cultivars with the smooth awn 1 (rawl) gene would lead to
minimize the damages to farmers and to keep the air

environment near the farm land cleaner.

Positional cloning revealed that Rawl encodes a
cytokinin riboside 5-monophosphate phosphoribohydrolase,
which seems to encode a cytokinin synthase. The barley
rough awn 1 gene (Rawl;HORVU5Hr1G086520) is the
ortholog of a cytokinin synthase gene on rice chromosome 9,
which, in turn, is a homolog of the recently reported rice
awn gene LONG AND BARBED AWNI1 / An-2
(LABA1/An-2 LOC_Os04g43840). The present research
demonstrates partial overlapping between barley and rice,

in the genetic control mechanisms of awn morphogenesis.
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Our group has been investigating the mechanistic basis
for evolution of the diversity of plant species. In addition,
we are preserving resources of wild plant seeds. Our main
achievements during 2018 are described below.

1. Unraveling the mechanisms of adaptation to the local

environment that changes along latitude

Adaptation to environments that change along latitude
such as photoperiod and temperature are important for the
plant’s life cycle as well as reproductive success. To
understand how plants adapt to different environments
along latitude, we are investigating arctic-alpine plants
that are widely distributed across extensive latitude. Our
previous works on two sister species (Cardamine
nipponica-Carcamine bellidifolia; Brassicaceae) found that
the lower latitude C. nipponica have diverged alleles from
the higher latitude C. bellidifolia in PHYB, an ortholog of
phytochrome genes that encoded red/far-red light receptors,
where seven amino acid replacements characterize their
divergence. By transforming Arabidopsis thaliana lacking
functional PHYB, we revealed that PHYB from
Cardamine bellidifolia (CbPHYB) and Cardamine
nipponica (CnPHYB) have differences in thermal
sensitivity. This year, we conducted further experiments to
confirm the previous findings. We revealed preliminary
evidence for the notion that PHYB itself is responsible for
the different thermal sensitivity observed in transformed
plants. However, our experiments did not show any clear
difference in flowering phenotypes between these species
nor between transformed plants with CbPHYB and
CnPHYB.

2. Rearrangement of herbarium specimens

The plant specimens preserved in the herbarium of IPSR
were rearranged under current taxonomic systems. The
angiosperms are arranged under the APG IV (2016)
system, and the other vascular plants under the systems
by Christenhusz et al. (2011). Those specimens had been
arranged under the traditional updated Engler system
(1964) due to its international convenience. However, the
system severely differs from current taxonomic systems
based on molecular phylogeny. This herbarium has
¢a.70,000 specimens of vascular plants and ca. 30,000 seed
specimens which have been collected from Asia and other
regions.
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We have been conducting molecular cytogenetic studies
on the structure and function of nuclei and chromosomes
using plant species. Kinetochores have been our main
research subjects among functional chromosomal elements.
We have been conducting basic research on the
kinetochores and applied research wutilizing them.
Additionally, new research activity aiming establishment of
novel rice breeding system producing wide genetic diversity
has been started. Our main achievements in 2018 are
described below.

1. Construction of haploid-inducer lines by alteration of

centromere function

Using doubled-haploid breeding methods by "haploid
production and its doubling", it is possible to create pure
lines in one generation, and to dramatically shorten the
production period of pure lines. However, so far haploids
have been produced by pollen cultivation or crossbreeding,
and only a few species can be produced by these methods.
Therefore, in this study, we are developing a system for
producing universal and efficient haploid-inducer lines by
declining the function of kinetochores. The following two
steps are involved in the haploid production: (1)
modification of essential kinetochore proteins by
transformation and genome editing to reduce their
functions, (2) selective chromosome eliminations in
fertilized embryos by mating gametes with this modified
kinetochore and gametes with normal kinetochores. This
year, we tried destroying the endogenous Kkinetochore
protein genes of rice, tomato and Lotus japonicus by
genome editing after introducing a construct expressing
the protein causing partial function in their kinetochores.
As a result, we found some transformants possessing the
genome editing construct, and we have been checking for
mutations in the transformants.

2. Exploring and utilizing of useful traits from diverse rice

genetic resources

Phenotypic variations of agricultural important traits
are controlled by the collective function of many genes on
the genome. However, the genetic bases and biological
functions are still unknown, which has prevented us from
wider practical application of germplasms into acral
breeding. Our group started two new researches to exploit
useful phenotypic variations from a wide range of rice
germplasms and to propose next generation crop breeding
by aid of recent advances in genome information and
technology.
(1) We elucidate genetic potential of Oryza glaberrima, one
of two cultivar species in genus Oryza, aiming for new
breeding methodology overcoming cross incompatibility
with Oryza sativa, another cultivar species distributing
most of rice farming area.
(2) We demonstrate that phenotypic diversity by novel
haplotype combinations produced from multiple parental
population consisting ordinary rice varieties is beyond
phenotypic variation in current cross breeding.
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This group analyzes the genetic factors for improving the
production of crops and quality of seeds and also searched
for tolerant genes to grow crops in space.

1. QTL analysis for yield-related traits in the progenies of a
cross between pLIA-4d and early Kernel Basmati under
low input conditions
We selected pLIA-4d with few tillers, many spikelets per

panicle and dwarf out of pLIA lines derived from the cross

between Oryza longistaminata, an African wild species and

T-65 showing. QTLs for yield-related traits were analyzed

in 34 BC1F1 plants and 84 F4 plants derived from a cross

between pLIA-4d and early Kernel Basmati. In BC1F1
using early Kernel Basmati as pollen parent, 21 QTLs for

11 traits were detected in all chromosomes except for

chromosomes 1 and 3. On the other hand, two regions on

chromosome 6 were found to locate important QTLs
including DH, PL, PBD and PBN in the F4 population
from long panicle plant in F3.

2. Viability of barley seeds exposed to sun light in outer
space and climate of Mars.

Seeds of barley were set in trays outside of the
International Space Station. Tray 1 was covered with an
MgF. Iid in vacuo for the outer space environment, and
Tray 2 was covered with a quartz hd for a Martian
environment. Seeds stored at 4°C on the ground were used
as a control (GS). After left for 15 months in outer space,
the seeds were transported back to earth. The germination
percentages of seeds in vacuo (SS) and those in the
Martian environment (MS) were 67 and 100%, respectively.
Plants from SS and MS grew just as well as those from GS,
and the agronomic properties of SS and MS were not
significantly different from those of GS. These results
indicated that barley seeds could survive in the outer space
and Martian environments for 15 months unprotected
from UV and without climate control.

3. RNA-seq analysis of RSD32 mutant with reduced seed

dormancy in wheat

Gene expressions of embryos were compared by
RNA-seq analysis between Norin61 (wild type) and RSD32
at different developmental stages of seed. There were more
genes that showed different expressions between Norin 61
and RSD32 in the embryos at 20 days and 30 days after
pollination (DAP20 and DAP30) than in those at DAP40.
Expressions of genes involved in the circadian clock and
signal transduction pathway of Ca2?* were reduced in
embryos of RSD32 at DAP20. These results suggest that
RSD32 is a regulation factor expressed at an early
developmental stage of the seed. Since the circadian clock
and Ca?* signaling affect several expression pathways, the
early developmental stage of seed is an important stage for
the regulation network of seed dormancy.

4. Investigation of the role of Hordium vulgare tonoplast
intrinsic proteins, HVTIPs, in barley seeds.

To investigate the cellular water condition and the
mechanism of the control in seeds, we focused on tonoplast
intrinsic proteins (TTPs), which transport water and control
the intracellular osmotic pressure in a cell, from barley
(HvTIPs). Three HvTIPs, HvIIP1;2, HvTIP2;1 and
HvTIP3;1, expressed in barley seeds. It was revealed that
these HvTIPs, HvTIP1;2, HvTIP2;1 and HvTIPS3:1,
interacted with each other and changed the water
permeability by the formation of hetero-tetramer. We also
analyzed the expression pattern of HvVTIP3;1, the
development and the water contents of the seeds in two
barley lines, Steptoe and ABA-deficient mutant, Az34, and
verified the role of HvITIP3;1 in the seed formation and
influence of ABA.
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With the genetic resources in IPSR, our group has been
integrating a broad range of data and knowledge related to
the physiological responses in plants, and promoting the
research to discover genes that are useful to improve crop
productivity. Our main achievements in 2018 are described
below.

1. Identification of genetic and environmental factors

related to barley heading date

Using trait datasets of heading date, genome-scale
genetic polymorphisms, and transcriptome under field
condition of barley accessions in IPSR, we estimated
genetic factors that are related to barley heading date.
Then, implementing these genetic factors to our computer
model that estimate barley heading, we improved its
performance to predict the heading date of barley
accessions.

2. Integrated omics analysis in barley

To comprehensively analyze the physiological dynamics
during barley growth, we systematically analyzed
time-course profiles of plant hormones and transcriptome
across barley accessions under field conditions,
demonstrated the physiological changes throughout their
life-course, and identified physiological signatures
described by particular transcriptional and hormonal
profiles, which are conserved and specific across genotypes
and life-stages in barley.

In addition, we provided various bioinformatics
techniques to researchers inside and outside IPSR.

International Collaboration Team
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This group consists of concurrent faculty members, and
aims to establish an international hub and/or exchange
program on Plant Genetic Resources and Stress Science.
Our program has been supported by the Japan Society for
the Promotion of Science (JSPS), under the Asia-Africa
Science Platform (AASP) program under the title
“Establishment of crop stress science network for increase
of food production in eastern Africa” (2010-2012) and “Plant
Science and Resource Innovative Research Core with Pan
African University” (2014-2016). In 2018, we continued the
collaborative research projects, and received the MAFF
grant to support making MOU with Kenyan research
institutes.

1. Accepting Kenyan and Ugandan researchers and

international collaboration

Two researchers are studying in the Graduate School of
Environmental and Life Science, one Ugandan as a master
student (Supervisor Galis) and the other as a doctor
student (Supervisor Suzuki). One Kenyan researcher
visited IPSR wunder the JSPS Bridge Fellowship
(Supervisor Suzuki). One Ugandan student from Makerere
University will come to IPSR (Supervisor Tani) for about
two months from January, 2019.

2. Visiting Kenya and Meeting

To promote exchange between IPSR and other east
African universities, Sakamoto plans to wvisit the
International Livestock Research Institute (ILRD and
Kenyan Agricultural and Livestock Research Organization
(KARLO), Kakamega, Kenya. He will inspect sorghum
fields in the western Kenya, in January, 2019 to launch a
sorghum pellet project. To promote networking of young
researchers, we organized the “Africa (Kenya) Day 2018
on November 2, 2018 at IPSR.
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Ion Dynamics Section

This research group studies to comprehend resilience of
crops in the field through ion dynamics research. Our main
achievements in 2018 are described below.

1. Jon homeostasis studies on crop vresilience in

salt-stressed fields

Sodium ion renders damage to crops. We analyzed alkali
ion selectivity of the barley root sodium-permeating
transporter, HvCNGC2-3. Charophyta are algae, which are
close relatives of flowering plants. Using the Xenopus
laevis oocyte expression system, we revealed that the
phosphate transporter of Chara brauni, CbPHTI,
possesses Na*-coupled phosphate import activity, which is
distinct from H*-coupled phosphate import activity in
flowering plants.

2. Ion homeostasis studies to comprehend CO: uptake and

transpiration control

Analyses of ion channels involved in stomatal closure
have been performed in tomato. We identified the
ALMTamily gene encoding the anion channel which
expressed dominantly in guard cells of tomato, and
characterized the ion channel
electrophysiological analysis. Furthermore, we are
constructing the transgenic suppresser in tomato, to assess
stomatal closure.

properties by

3. Cell signaling studies by ion imaging and the ion
electrode
We newly developed a vibrating micro ion electrode
equipment for non-destructive analysis of ion fluxes at the
surface of plant tissues.
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Rhizosphere Microbiome Section

This section was started last year with the aim to
analyze throughout the year the plant growth and
rhizosphere microbiome of rice and barley in relation to
environmental factors such as diseases and metal ion
stress and to find changes in the complex network of these
factors. This year we applied for a grant, conducted rice
root and rhizospheric soil sampling, measured soil pH and
mineral composition, established a sampling method,
performed a test run of amplicon sequencing, and

conducted quadrat surveys on weed diversity.



YENA ) R— a VT — L4

Crop Innovation Research Team

IV AT 47 A

I AT 4 v ZBHNC X BB TRERIEIL. E.
WEOML. A ML RIGER L, YDA I RICER
EEZR-LTBY, T4 v 2B R
BT 1ML~V ORI Gt 21T 5 LS E - C
W5, La L., s & OSE - fHkkic X - <o 4
R, &R PR Y FNEICHE L s E v 34
03k 5, AFEHECIE, =T W2 T TR L, {f4 D
FEE DT L & T 2 SRR IR RfRE e 'y = o4
T4 v VBN BER T S L L ICKERE - MRk L
7-fi#HTE%E on demand ICFRIE L T <, AEEEIL, DIT Ofif
Wik OB #1T - 720

1. WVFERNICEIT 2 Ty 22T 4 v Z{ERifiTHEDR
L xoAEML

VR E B L BN o4 offifdo vy =274 v 7
ERfT. ERNCHEE I N3 2EZL LS, ZNETE
IS DTG SN T E 727 n~F v ekl
JEERANCHERRN DAE & DHIEDIREERHT D Z L IZTE R\,
AWFFEECIE, CofMEEfEERL, E4offifdozery =%
T4 v 2EMiER S =010, WEE B X BN O
fill %2 DAEFRE R - 72 F F . 2> DML~ DfifdsR
JE R S OMER AT AW Y Y 2 T 4 v Z{ERRT
EERFFEL TV, AT, CORECL>TEHONEKE
DT — 2 D HBINTEDRFRE S 1T T\ 3,

Sk, FRRTFEORFEITO L &b, fiftgtEr LD
= —RcHbE 7 fTE ORI HLFERZE & L GED T L,

Epigenetics Section

Epigenetic gene regulation plays a crucial role in various
biological phenomenon including growth, development,
and stress responses in plants. The cell size and structure
are different in each plant species and organs/tissues.
Therefore, it is necessary to use appropriate epigenetic
modification analysis methods for each plant species and
organs/tissues. Our research team will develop epigenetic
modification analysis methods that can be used not only for
model plants but also for various plant species that
individual researchers use as research materials. In
addition, we will provide analysis methods that are
suitable for each plant organs/tissues. In 2018, we have
tried to develop the following analysis methods.

1. Development of epigenetic modification analysis

methods in plant tissue and its automation

Epigenetic modifications of individual cells in plant
organs/tissues are thought to be individually controlled, but
it 1s difficult to identify them in each cell by the chromatin
immunoprecipitation method, which has been mainly used
for these analyses, in principle. In order to solve this
problem and to obtain epigenetic modification information
on individual cells, we are developing epigenetic
modification analysis methods using immunohistochemical
methods that should have a bird's-eye view and single
cell-level resolution while keeping positional information of
individual cells in organs/tissues.
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Barley Genetic Modification Section

Our research aims to upgrade the genetic modification
technology in barley and to establish a research core for
crop innovation using barley. We are conducting joint
research in the fields of barley-microbial interaction, seed
starch engineering and environmental stress tolerance
breeding.

1. Elucidation of stem cell formation mechanism and

sophistication of barley transformation technology

We are analyzing the molecular mechanism of barley
stem cell formation which is the essential part of the
regeneration process. This includes genetic analysis that is
focused on varietal differences in totipotency, metabolomic
analysis and chemical screening to improve regeneration
efficiency.

2. Analysis of viromes in the ecosphere of barley

We are comprehensively analyzing the viromes in the
barley ecosphere to construct effective viral vectors for
genetic transformation and to understand the disease
resistance and biological interaction in barley.

3. Morphological breeding of starch grains in barley seeds

Modification of starch grain morphology of barley seeds
is in progress. It will develop barley plants with novel
starch properties and increase the availability of barley.
Basic research to elucidate the molecular mechanism of
starch grain formation is also conducted.

4. Elucidation of environmental stress tolerance in barley

Introduction of environmental stress-related genes, such as
temperature-stress genes and mineral absorption/
exclusion-related genes into barley is in progress. We will
develop transgenic barley plants over-/down-regulating
these genes to analyze the stress tolerance mechanism
comprehensively in the future. these genes to analyze the
stress tolerance mechanism comprehensively in the future.
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(14) Aulia, A. Two related mycoreoviruses behave differently in the chestnut blight fungus, Cryphonectria parasitica.
International Neovirology Mini-symposium Series I1I. Kurashiki, Japan, October 26-27, 2018.
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Meeting of the Chugoku/Shikoku Regional Virology Society, Okayama, June 23-24, 2018.

(11) 3 E"z‘?&ﬁ TANANST 4 VT AR — BRI T 2R A £ 02T A LA —. ENBREE

CMAEM ST —hiRs—, B, 8 A 8 H, mw

(12) fA7I<1p.9L A TANAT : DA IVANANA, BNRETS - EW SRS —MmMas—, 8%, 8HAS
H, 2018.

(13) 8ARM(E5L  ERCIRE TV LT DI DRNAY A WV ADRA « T A 7 AL A )b, 53 [aHPIE G B RS
&, @A, 8H21-23H, 2018.

(14) JLBR 98 AT A W RREGEDN N Z — R RIE T RIE TR B S3mIEA R A PRRREE
H21-23H, 2018.

(15) Shahi, S. Investigation of hostrange of and host defense against a mitochondrially replicating mitovirus. %47 A
IVAREL R Y T AL A, 9H20H, 2018.

(16) Aulia, A. Natural variation insusceptibility to viruses in the chestnut blight fungus. R4 7 A VAT VR T A
I, A%, 9H20H, 2018.

(17) Das, S. Mutational analysis of yado-kari virus 1. x4 7 A LA R T A, B, 9H20H, 2018.

(18) fLEH 78« BAR(EHA « BEFHTRR fi5 T & o 737 B RACK] DA V% v 72 X DHEM) ™ A L A HEFEAERE.
Pk 30 4R H AR B B, (i, 9 F 27-28 H, 2018,

(19) g8ARME5L (B U AN AThEE BT 55 44 [RIRE (LAE % BE < J—, R, 12 A 18 H, 2018.

A, 8

It

WY - BRBFEVER 7 Vv —7 (Group of Plant-Insect Interactions)

(1) PRIE S - BRI 2 - REES] « (LARAFD « BT ACHL « Ivan Galis « AR5E—BR < = F1 « FIBERL - BFRF5
B - MEEWR RIS D VY AF VBB ORR L ABEEOBIE. A ARRZ TS 2018 X
2, 4R, 3 1 15-18 H, 2018,

Q)M 355 - BrEAH - ATEA] - BORFEIL - ¥ EAN - FHEFIT T4 Y THEX CERK1 #4 L TR AL
FAO 25845, AABIE LSS 2018 EEE RS, 4R, 3 H 15-18 A, 2018.

(3) FTRACHL « ALMGRHE 1« = AHE =] - N - (LARAFD - ] B - Galis Ivan A R OPHHIGEIZE51F 5 OPDA
VIFTNMCED T = =T 2 RAEREGIE. % 59 Bl B ARES AL, KL, 3 A 28-30 H,
2018.

(4) FfE5LKE - Andama Joackin B. « JLIGMEE1- - FEAH - PAREF - Galis Ivan A RIZBIFHT7 =/ —AT

RAA R KON B 2 BiElB s 1 O [FE. 5 59 Bl H Ay A B v ifay, FLIR, 3 A 28-30 H,

2018.



(5) Galis Ivan - fEocHERE - ALMRET - FARET - HEAHBL  Phytohormone levels and associated gene expression in
developing rice panicles. £ 59 [0 H ARE AL P42, FLIR, 3 A 28-30 H, 2018.

(6) Andama B. Joackin * Osinde Cyprian * 7/ A « Galis Ivan Characterization of herbivory resistance traits in
NERICA rice varieties. 55 59 [A] H A B H 2 4R 2, AL, 3 1 28-30 H, 2018,

(7) Andama B. Joackin * $7/= & #1 - Galis Ivan Update on herbivory resistance traits in NERICA rice varieties. Africa Day
2018, Okayama, 11 H 2 H, 2018.

(8) Mujiono Kadis * #1/Z A # + Galis Ivan Hormonal crosstalk in regulation of herbivory-induced volatile emissions in
rice. Africa Day 2018, Okayama, 11 A 2 H, 2018.

9) RN - Bk SEfR - FTPNEERER - T Be - ZHRFET) - LB Y - FREBEA - /NEGFH— -« Ivan Galis - H
FIR—B8 B A X7 TXF YU OEIGE KT 5= F L VIRER 1 ERF OMRERER]. 25 40 [=1H
ARGy 1EW) 43, Yokohama, 11 H 28-30 H,2018.

TR 7 V—" (Group of Plant Environmental Microbiology)

(1) BLER - MEEM— - 8 B4 Methylobacterium JEFAFEIZ BT 5 A & 7 — V(LMY W — ORRERENT. B
AEFEFRRS, 45,3 15 °,2018.

(2) VAKX - BER BT - W4 Methylobacterium aquaticum strain 22A (23511 5 A % /7 — VKB EREL T
DT B A FEFRHIE. AARRZ YRR, 4R, 3 15 A,2018.

(3) Lyu, H. and Tani, A. Draft genome and description of Novimethylophilus kurashikiensis gen. nov. sp. nov., a new
lanthanide-dependent methylotrophic species of Methylophilaceae. HAREZIALFRRE, A& E,3 A 151,
2018.

(4) Yanpirat, P. and Tani, A. Multiple formaldehyde oxidation pathways in Methylobacterium aquaticum strain 22A. H
AP ERE 25 32 AR 2, P, 7 A 11-13 H,2018.

(5) Fujitani, Y. and Tani, A. Functional analysis of lanthanide inducible protein in Methylobacterium aquaticum 22A. H
AP ERE 25 32 AR 2, P, 7 A 11-13 H,2018.

(6) Haruna, Y., Kato, J. and Tani, A. Molecular mechanism of methylotaxis in Methylobacterium aquaticum strain 22A.
H A ERE AR5 32 IR 2, i, 7 A 11-13 H, 2018.

(7) BB « ALFSfl— - REpdn - HPJIET - & B4R - =585 Methylobacterium extorquens AM1 D7 4
A RERIFRA 2 ) =T e RarF—B Ot % 70 Bl A ALY THaRE, KR, 9 A 5-7 A,
2018.

(8) E fi - BWHRK - AEFARE - & WA - =JHoem] - R ER - SRS - fitaml - HHEd - B
EEPIEIT T8 A4 REEFRIA 5 ) — NV RiKFEESR XoxFl OBERTEME & LZEMHIZT 2 /A
FRUZRAFT 5. L2 PGl s pl=, 40,9 A 15 H, 2018,

9) BRI HfE - IR - £ fi - A B - PR - R - BE AWM - B)IEE - PIET Avrey
TIZH T D ULHER O Methylobacterium JEFNE O2Eh & & ORLE & T 2 HED OERIR. EMEIF
2 18 MIRRRGIZ, KB, 11 A 8-9 H,2018.

BEEELI=Y  (Genetic Resources Unit)
7 ) LEEM 7 V—F (Group of Genome Diversity)

(1) VEREFNIR « RPE—8 - /MR HBER - 2 L FEHRIRMSES 7 Qsdl @D aAX 5 AT 2B DLk
P B ARBFEFEE 133 [BlEEHS, @i, 3 A 25-26 H,2018.

(2) 578 L - EHHMERRES - ERERL - ERERE 0 o AXERE B RHO RNA-seq EITIC L DA 7
Uy Rx7 v— 20T, AARBRESSH 133 [EE#ES, @i, 3 A 25-26 H,2018.



3) 1A W - ANEES « ANAREBE - U1 E ] - EEFIA RNA-Seq (ZHED < EWNA A A X LRI AENT
BRI, BARBRYAE 133 [EES, i, 3 A 25-26 H, 2018.

(4) TBIFRE « & KRS - VEEfnEs « £ RERE RNA-seq 7 —ZIZHSL —RRILXDT ) ZUA KL
O & ZF ORI, HARBEZAY 133 RIS, f@iF,3 A 25-26 H, 2018.

(5) FEETES - FHE/NE - P2 - RS - m AR - 2k B - B R PEHEE CIE LN =
LR RREIR O FARJE ST S O VB E B I BT 2 ZARMERE M. A AT TS 133 [R5
2, t&, 3 A 25-26 H, 2018.

(6) = A7 - HHMEKRER « (EEFIA « ERIEME RNA-seq 7 —Z b Al ¥ 1 7 A& Sitopsis Hii D]
ol a X B Y AR, AARBREPRE 133 Bk, f@i, 3 H 25-26 A, 2018.

(7) ABF 5 « SRR - AERERL E SRR RS TR D A4 A4 A X R B RO, ARG
S EE 133 AR, fEh, 3 A 25-26 H, 2018.

(8) B ARKHEH - HAE # - 3f 2 - PR EHWMRICESIAF LAXFERBREOEXIERI AWM. ARG
S EE 133 [MEEH S, fahd, 3 A 25-26 H,2018.

9)AB 1 WMFEOEEZBZ 2 A4 LAXOREEHRCT L Z FTREICT 5 5/ AEIOFRE. B AMY F5
B 82 AR AR Yy A HWHIED ) 7 u 7 2 v JHIH ~F O T BT F R O MR & FTRE
WZHY~]1 , 5,9 A 14-16 H,2018

(10) ZfEHE - AR 8« = EHESR - nm 1 - Kl—Ye - N7 = A Z Ko - | [\l - mEEERE - JIHE
LA AERERIE N 3 AFICEIT S CRISPR/Cas9 % v 7z TaQsdl EFRIMHEMLF DT ) LfRE
1 BT RMONEAEH,. B ARERE TR 134 [FEEHHS, ML, 9 H 22-23 H, 2018.

(1) FREA - JNHERT - ZELE - 1 [l - N7 = AX oL« = R - mpEEns - A% 48 (HE
R 2Ny a3 AFXICEIT 5D CRISPR/Cas9 % V7= TaQsdl EFHEEF DY /) ARE 2 B A&
Ty B, QAT 134 [HIEERS, [, 9 H 22-23 H,2018.

(12) N7 = AZ RUL - ZE0RE - RG] - AR 8- 1 [l - BEwT - JITHES T - L Rva
LF|ZEF D CRISPR/Cas9 % H 7= TaQsdl R[FIFHIEIE D7 ) AL : 3. e AT RGO ERE
fili. HARBREE S 134 RIS, Wi, 9 A 22-23 H,2018.

(13) a5 B - AB 1 - BRI A XA A LFICRBITDT IS TR NDEEA A= T, BARF
fl7Po3 8 134 [BIEBE S, ML, 9 A 22-23 H, 2018.

(14) VEREFIE A A LX) Y — 20N, AREEFSE ORI VRV L -UV—svayF, R4 F)Y
— AL BRFOZNNGEZEZD : NBRP U V—ADIEHEFIMNS ], [, 9 A 22-23 H, 2018.

(15) Y JEH - AKH Fo- fEEHE— - A KE - FIUFEE - FFHAE—  KfELFE Khao Nam Jen IZHIRT 5 HE
FEKAFRY 722 HEEH) QTL o, AARBREFSHE 134 [BIEEES, WL, 9 A 22-23 H, 2018.

(16) ABF # « SRARISE - B B - R B - (e f)A el LB s 1 2 W R 9 D I E s A4 4 L X
TNV AZ BV THRBEB T 2 BT O M. 5 13 BIAXEES, #ik, 11 A 26-27 H, 2018.

(17) XEE5 « A5 8 - ERL A4 5 FHERIRICEE S 5 QTL WA A/EFH OfNT (F8) . %6 13 [AlA X
ERFZES, R, 11 H 26-27 H, 2018.

(18) ZfEHE « N7 = AZ Ky - HH [{] - fREF - A 8B - = RS - JITHERT - mEER - KN
=3 - AR BF] - AEFEFNL X2 3 AXITEIT D CRISPR/Cas9 & W=7 ) AR, 55 13 0] L X HEHF
Je4x, MRk, 11 A 26-27 H,2018.

(19) KEFE - KB 8 - [UARER - EREfL - SKE T8k - JTARIEEZ - B R ERE SRS B RBH O 2 A5
fashEtti o 7L L iaREE 7 o ' — 2 — 0O R, 13 FlLAXEMES, Bk, 11 H 2627 H,
2018.

(20) IRcFHRHE « Hk M- 3 2 - FrEE— - tEBE T - FILEE A4 AR ERRREORB M. 13
] 2 SFFEAFIE S, BRI, 11 H 26-27 H, 2018.

Q1) HAE #i - TR 1 - K - IS - i H2 AFAXEAAV AT LAORAET = /v Y—. § 13
] 2 SFFEAFIE S, BRI, 11 H 26-27 H, 2018.

(22) AR - BERE 1 - BAHRER - R A - SPILREE - E B2 BAMRBEICBI A A A AXFEKIERA Y AT
L DREE RO R L. 55 13 B 5 FHEF5EE, A, 11 H 26-27 H,2018.

(23) HE - A8 e B AR - LB - AL - \LEFE A AX S EATIHEIC KL 51E
FHIENT > 7 R A T = X LOfRNT. 55 13 (0] A XSRS, BRE, 11 A 26-27 H, 2018.



(24) FERAfEE « T HEEKES - EERL « 2 R RNA-seq fi#HTIC & 5 hih =2 A & Aegilops cylindrica [
D RZHERE- DI A BLH OfFEMT. 85 13 8] A FHEF RS, AR, 11 A 26-27 H, 2018.

(25) JEJIMRSE - 25 HEECES « [l i1 - EEEFnS - 2 ERE B4 —RR 2 AF D RNA-seq 7 — X IZHKT 2
ZAEROFIH. 513 [BlA X, Bk, 11 A 26-27 H, 2018.

(26) MHFPHRE « & HECKER « (EEFL « £ R RNA-seq 7 — X IZHS< a AX C M N 7/ A2 fFKiT
T OBIIBELR. 55 13 [l A XMEMFE<, #Hik, 11 H 26-27 H, 2018.

(27) & - HHEEEKRRR - A - BRERE S a3 AX A T Y v KX 7 B —3 A RNAseq fEhT. 55 13
] 2 FFEAFIE S, BRI, 11 H 26-27 H, 2018.

(28) KB 1 A A A X OB WA OBUR &R, 5 1 B4 A4 AXFERBBIIEE I —, b, 12
H 7 H,2018.

(29) ABF # - SRARILE - B B - 8K BE - (EERA SRR LR RS T AR REIR BT D A A LA X LA
BT DB BT, 55 10 [P [E BB RERGE S, S, 12 A 15-16 H, 2018.

(30) SCRETE - AB M - PEIEFNL A A A X FRERIRICEI 4% QTL RIAR ALAEM DT (). 45 10 [a] 4 [E
WCE MRS, S 12 A 15-16 H, 2018.

(31) FARKE - B Z « B0 — » FHHB— A4 LXEEHEISE B QTL OXERE &S RO
. 28 10 BIPE IR E GG, B, 12 A 15-16 H, 2018.

BAAEY 7' )V —7 (Group of Wild Plant Science)

(D) BA)MESE < NN - WREE - fE B - ERMEE - Rig—5 - BHRDIKREE BAARICBT A4~/
¥ R0 ORGGHELZAIRYT. B AR B2 17 [BIR=, 4R, 3 A 8-11 H,2018.

Q) EZWZR - 1K 2 - B - BISEEF - WH - 1 FRIT - kI 2 - BRHARIT R R I L oBGHEE
fE AT & IEEE SR D AR EIZ BT 5 B4 A RS 17 [BIR2, 4R, 3 A 8-11 H,2018.

(3) L & - Pernille Bronken Eidesen * Viachenslav Barkalov - Valentin Yakubov * Christian Brochmann + 387 1 5
% JAdb-E LAY 2 7 (Vaccinium vitis-idaea)D SRR, B AN 03EF25H 17 BIKES, 4
R, 3 H 8-11 H, 2018.

@HWHE B DTN R CEEEILT OTICB T 5@ OB, B ARERSESE 65 K
VR U A, FLIE, 3 A 14-18 H, 2018.

(5) M B SRETHIERL AN < AR TR O RS O MR & il — & LAY O IE A BN — . B ARELTE S
IR E O, HUR, 8 H 22-25 H, 2018.

(6) #iF 7X - g5ARKE - [ FEA - Lovisa Gustafsson * Christian Brochmann * £48H& 5 RS EEICAEET
BB 2 3T @ (Cardamine) DIHRFEIZ BT 5 7 4 b 7 1 A(PHYB)DERBEIEZ DL, B AR
T 82 [BIKE, JAE, 9 H 14-16 H, 2018.

>

[}
S

7/ LEELIZ= v + (Applied Genomics Unit)
KB RE 20 BT 7 v — 7 (Group of Nuclear Genomics)

(D) IUAREE X BV %AW BT OEBRRREEOER ERIH. I TS 7 VICBET 20058
£ HE 12 H 11 A, 2018.

77 LN —"" (Group of Genome Regulation)
(1) B Bifth « JIARESC « ) fnde - KRG « At FHar - MR —5% - 5112 Morphological characterization of

spikelet and microarray analysis of the Large grain mutant found in transposon-tagged lines in rice (Oryza
sativa L.). %5 133 Bl H KB P, fakd, 3 H 2526 H, 2018.



Q) A - Bk - Gusev, O.- Sychev, V.- Levinskikh, M. « Novikova, N. * Grigoriev, A. FHZZ[HER
T &k EMFERE FCRBECICIRTE LI KREM-OAEFRES. AARTHEYRFEE 32 [k, 1l
A, 9 A 22-23 A,2018.

(3) KL« BEFER - 25 E - BRI - mES D - AR - BIHEE RNA-seq fRHTIC L D =2 A%
Tamyb10 & s 23 HIEIT 2 M IRIR B E B AR - OFRSR. & 134 [0l A A BFREPSHMES, Wi, 9 A
22-23 H, 2018.

R RIEHHEEHFZE D7 (Research Core for Future Crops)

VW T A L F%eF— 2 (Crop Design Research Team)

(1) Mochida, K. A life course approach aiming to design climate-resilient crops. Workshop : Data driven crop design
technology, #&[,2 H 20-21 H,2018.

a7 43— F— 2 (Ecophysiology Research Team)

A Z v ZAF I 7 R (Ion Dynamics Section)

(1) Mori, 1. C., Ooi, L. H,SOs is the chemical species that induces stomatal closure in aqueous solution of sulfur dioxide.
55 59 [l A AKE A BEAE AR 2, FLIR, 3 A 28-30 H, 2018.

(2) Ooi, L., Munemasa, S., Murata, Y., Mori, I. C. Sulfur dioxide-induced stomatal closure is mediated by guard cell
death and the mechanism is unshared with ozone-induced closure. % 59 [B] H AFEH) P2 4E 4 FLIR, 3
H 28-30 H, 2018.

QY& R T TV UBEZRROAIMRIC T DR b, RIRKRY: - AR E I —, kW, 7 A 3 H,
2018.

A TR REFT-AEEFNR - RWARET b~ MIBIT DY v IBEEE ALMT 7 7 1 U —O 2. A
AR, #2318 A 29-31 H, 2018.

(5) =AFMRER « KVEEHR - ATVTEER - FRIEO & 7 - AR - PERSEHL - 7 LA - S0li3ef - Rob J. Reid + H.
JREAR v o7 BMRAEY BRI O FHEREMENT. B AN T 82 BIKE:, IR, 9 A 14-16
H,2018.

(6) ox RFEAT « HEHEEFN - & R - IWAETY YO ALMT U v ISR O 28, B AR F25 82
IR, JRE;, 9 A 14-16 A, 2018.

VEA ) RX—3 g VIR F— A (Crop Innovation Research Team)

IV RT 47 A (Epigenetics Section)

(1) Ikeda, Y., Saisho, D., Matsuura, T., Ito, J., Tsuji, H., Mochida, K. and Hirayama, T. Field multi-omics approaches in
barley to reveal crop phenology. 5 59 [0l 0 AHE M AP 44x, AL, 3 A 28-30 H, 2018.

(2) WA Plant mobile domain % /I L7= #1801 L o oo Vi, B s TERRBIR 7 & 158 EOF A AE
S & oA mbkRe & k), =&, 8 H 20-21 H, 2018,

(3) MBS 1 - VEe®E — - L[ % - Mario A. Arteaga-Vazquez * Daniel Grimanelli - Robert A. Martienssen * Romain
Pogorelenik * Olivier Mathieu « KFE « W NFEZ - HLER  B==/712351F7 2 DNA A F LAkl
H AR 225 82 RIRZ, IR, 9 A 14-16 H, 2018,
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LAME CRBRFSZREE: « AEMmBREIFH A TERL)
4. UANVA - EE - EAERARR  MEBENOHRZTEbO
EREE (R VoRERBRMEHEAS - BEREUIIER)

Workshop : Data driven crop design technology

Feb. 20-21, 2018
Venue: Ito Campus, Kyushu University
Organizing Committee: Hirayama, T. (IPSR, Okayama University), Mochida, K. (RIKEN/ IPSR, Okayama University)
Tanaka, S. (Hiroshima University), Nishii, R. (Kyushu University)

February 20

1. Statistical gene data analysis and applications to plant growth
Koda, S. (Graduate School of Mathematics, Kyushu University), Yoshihiko Onda (RIKEN Center for
Sustainable Resource Science), Matsui, H. (Faculty of Data Science, Shiga University), Nishii, R. (Institute of
Math for Industry, Kyushu University), Mochida, M. (RIKEN Center for Sustainable Resource Science/ IPSR,
Okayama University)

2. Estimation of gene expression from shallow RNA-Seq by topic model
Iwayama, K. (The Center for Data Science Education and Research, Shiga University), Kashima, M. and J.
Nagano, A.

3. Quantification of the Genomic Contribution towards Food and Energy-related Crop Traits
Alexander E. Lipka (Department of Crop Sciences, University of Illinois)

4.  The Plant-Microbe nexus: emerging frontiers in engineering sustainable crop production systems
Bhalerao, K. (Department of Agricultural and Biological Engineering, University of Illinois, Urbana-
Champaign)

February 21

5. Alife course approach aiming to design climate-resilient crops
Mochida, K. (RIKEN Center for Sustainable Resource Science/ IPSR)

6. Field-omics approach to explore physiological variations decisive for agricultural traits
Hirayama, T. (IPSR, Okayama University)



7.  TERRA REF: Open Software, Data, and Computing to Advance High Throughput Phenomics
Shaner LeBauer, D. (Carl R. Woese Institute for Genomic Biology, National Center for Supercomputing
Applications, University of Illinois, Urbana-Champaign)

8. Miniaturized Chemical Analyzers for Water Quality Monitoring
Miyake, R. (Institute Graduate school of Engineering, The University of Tokyo)

9.  Understanding mushroom fruiting: a data-driven approach
La Porta, N. (Environmental Biotechnology Platform at the Research and Innovation Centre of Fondazione
Edmund Mach)
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. Investigation of hostrange of and host defense against a mitochondrially replicating mitovirus
Sabitree Shahi (IPSR, Okayama University)
. Natural variation insusceptibility to viruses in the chestnut blight fungus
Annisa Aulia  (IPSR, Okayama University)
. Mutationalanalysis of yado-kari virus 1
Subha Das (IPSR, Okayama University)
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Perspectives on the use of bioresources in breeding sciences: Lessons from successful studies
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1. A LXY V—2AD#I (Resources of barley)
PepEFnIn (LR - HEADATT)
2. BB /oo A A X TEAESLFE] =V 27 3 2 > (The standard variety of barley collection)
IR HFER (R - RIERIEY )
3. NBRPA % U Y —AZAD#E4 (Introduction to NBRP RICE resources)
fepk B GBI
4. A FERIZBIT D8EA 1:FIHOAEENME  (Potential of wild rice in rice breeding)
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(Lotus and Glycine bioresources for basic and applied research in legumes)
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(Effect of polymorphism of SENI gene on symbiotic nitrogen fixation)
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(Tomato Bioresources based on ‘Micro-Tom-Japan’ to accelerate the fruit biology)
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(Function of vacuolar trafficking in fruit development of dwarf tomato cultivar 'Micro-Tom')
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Japan-Finland Seminar 2018
-Shaping photosynthesis against climate change and
toward efficient water and nutrient management-

September 24 -27, 2018
Venue: Tkuta Shrine Hall (Kobe, Japan)
Organizers: Wataru Sakamoto (IPSR, Okayama University), Eva-Mari Aro (University of Turku)

Session I: Shaping Photosynthesis: Water Splitting and Electron Transport
1.  Molecular mechanism of photosynthetic water oxidation
Jian-Ren Shen (Okayama University)
2. The specific roles of photosystem II and photosystem I in chloroplast signalling
Eva-Mari Aro (University of Turku)
3. Machinery and function of pmf regulation
Toshiharu Shikanai (Kyoto University)
4. Photosystem I complex assembly
Yuichiro Takahashi (Okayama University)
5. Acetylation in regulation of photosynthetic reactions
Paula Mulo (University of Turku)

Session II: Shaping Photosynthesis: Regulatory Mechanisms
1. Chloroplasts thioredoxin systems: Regulation of photosynthesis under fluctuating light
Eevi Rintamaki (University of Turku)
2. Dark metabolism probed by chlorophyll fluorescence
Kintake Sonoike (Waseda University)
3. Multiple roles of light-harvesting-like proteins in the regulation and maintenance of the photosynthetic machinery
Ryouichi Tanaka (Hokkaido University)
4. Investigation of S/T/Y phosphorylation signalling network in cyanobacteria
Natalia Battchikova (University of Turku)
5. Roles of lipids in photosynthesis
Hajime Wada (The University of Tokyo)
6. Use of PSI inhibition tool: The effect of PSI photoinhibition for excitation energy and electron transfer and
retrograde signaling
Mikko Tikkanen (University of Turku)
7.  Effects of visible light wavelengths on the plastoquinone pool: state transitions and gene regulation
Heta Mattila (University of Turku)

Session I1I: Integrating Photosynthesis: Cellular Orchestration

1. Role of translational regulation in the repair of photosystem II
Yoshitaka Nishiyama (Saitama University)

2. Molecular aspects of CO,-concentrating mechanism in marine diatoms
Yusuke Matsuda (Kwansei Gakuin University)

3. Light as a modulator of plant secondary metabolism
Saijaliisa Kangasjarvi (University of Turku)



4.  NAD(P)(H) metabolism and photosynthesis
Maki Kawai-Yamada (Saitama University)
5. Post-translational modifications and dynamics of thylakoid proteins in Arabidopsis: what we have learned using a
targeted proteomics approach
Andrea Trotta (University of Turku)
6. Role of cyclic electron transport around photosystem I in C4 Flaveria bidentis
Yuri N. Munekage (Kwansei Gakuin University)
7. Quick detection of viruses in photosynthetic organisms
Jari Valkonen (University of Helsinki)

Session I'V: Challenge toward Climate Change: Stress Response and Signaling

1. Molecular mechanism of blue light signaling for stomatal opening
Atsushi Takemiya (Yamaguchi University)

2. Coordination of Chloroplastic and Mitochondrial retrograde signaling
Jaakko Kangasjarvi (University of Helsinki)

3. Differential roles of abscisic acid receptors in stomatal regulation
Izumi Mori (IPSR, Okayama University)

4. The role of reactive oxygen species in receptor-like kinase signaling
Michael Wrzaczek (University of Helsinki)

5. Regulation of Plant Development, Stress Responses and Programmed Cell Death by the ROS-Ca?" Signal Network
Kazuyuki Kuchitsu (Tokyo University of Science)

Session V: Challenge toward Climate Change: Environmental Adaptation and Development
1. Harnessing transcription for bioproduction in cyanobacteria
Taina Tyystjarvi (University of Turku)
2. Information processing from light reaction to gene expression in cyanobacteria
Kan Tanaka (Tokyo Institute of Technology)
3. Ray parenchymal cells actively contribute to lignification of tracheids in developing xylem of Norway spruce
Kurt Fagerstedt (University of Helsinki)
4. Developmentally and stress controlled stilbene biosynthesis in Scots pine
Teemu Teeri (University of Helsinki)
5. Regulation of leaf nitrogen metabolism at the posttranslational level by ACR11
Atsushi Takabayashi (Hokkaido University)
6.  De novo transcriptome of Bilberry a tool for development related studies
Hely Haggman (University of Oulu)
7. Selective turnover of photodamaged chloroplasts by autophagy
Masanori Izumi (Tohoku University)
8.  The Arabidopsis MILDEW LOCUS O, integrates pathogen response, abiotic stress, and reactive oxygen species
signaling
Kirk Overmyer (University of Helsinki)
9.  Chloroplast DNA degradation serving as nutrient reservoir in plants
Wataru Sakamoto (IPSR, Okayama University)

Session VI: Engineering and Systems Biology

1. New approach for sustained hydrogen production by microalgae
Sergey Kosourov (University of Turku)

2.  Photosynthetic production of sorbitol: Engineering of carbon flow and NADPH supply and discovery of sorbitol-
6-phosphatase
Masahiko Ikeuchi (The University of Tokyo)



Cyanobacteria platform for production of high-value chemicals
Kaarina Sivonen (University of Helsinki)

Versatile templates from cellulose nanofibrils for photosynthetic microbial chemical production
Yagut Allahverdiyeva-Rinne (University of Turku)

Redirecting photosynthetic electron flux to product formation in the cyanobacterium Synechocystis
Pauli Kallio (University of Turku)

Session VII: Poster Session by Young Scientists

1.

10.

11.

12.

13.

14.

1.

Roles of galactolipids in plastid development during skotomorphogenesis to photomorphogenesis
Koichi Kobayashi (Osaka Pref. University)
Regulation of FtsH function in Photosystem II repair cycle
Yusuke Kato (IPSR, Okayama University)
Roles of thioredoxin-dependent redox regulation in photosynthesis
Yuki Okegawa (Kyoto Sangyo University)
Role of translation factor EF-Tu in the response of photosynthesis to photo-oxidative stress
Haruhiko Jimbo (The University of Tokyo)
Physiological role of organelle DNA degradation by DPD1 during starvation
Tsuneaki Takami (IPSR, Okayama University)
Structure of aquatic chloroplast enabling CO,-concentrating mechanism
Yoshinori Tsuji (Kwansei Gakuin University)
Regulation mechanism of photodamage-induced chlorophagy
Sakuya Nakamura (Tohoku University)
Critical roles of autophagy and ROS in the regulation of tapetal programmed cell death in rice
Takamitsu Kurusu (Suwa University of Science)
Analysis of photosynthesis and photoinhibition according to intracellular circadian rhythm in a cyanobacterium
Synechococcus elongatus PCC 7942
Tatsuhiro Tsurumaki (Tokyo Institute of Technology.)
C4-photosynthetic caracters in F2 hybrids between Flaveria floridana (C3-C4) and Flaveria brownii (C4-like)
Yukimi Y. Taniguchi (Kwansei Gakuin University)
Contribution of cyclic electron flow around photosystem I to C4 photosymthesis in Flaveria bidentis
Takako Ogawa (Kwansei Gakuin University)
Function of thylakoidal anion transporters in the marine diatom, Thalassiosira pseudonana
Ryousuke Amano (Kwansei Gakuin University)
Function of thylakoidal anion transporters in the marine diatom, Phaeodactylum tricornutum
Kansei Yamagishi (Kwansei Gakuin University)
Genetic identification of factors for extracellular cellulose accumulation in the thermophilic cyanobacterium
Thermosynechococcus vulcanus: proposal of a novel tripartite secretion system
Kaisei Maeda (The University of Tokyo)

13" International dsSRNA Symposium
Workshop 1b: Viral Diversity

September 24-28, 2018
Venue: Vayamundo Houffalize, Belgium
Organizers: Andrej Steyer (University of Ljubljana), Nobuhiro Suzuki (IPSR, Okayama University)

Evolution in the Family Partitiviridac and Novel Aspects of the Polymerases
Marilyn J Roossinck (Penn State University)



2. Bluetongue virus replication in culicoides cells increases the number of genetic variants in the viral population
Joseph Hughes (MRC- University of Glasgow)
3. Impact of host microbiota on enteric RNA virus evolution.
Andrea Kaup Erickson (University of Texas Southwestern Medical Center)
4. The Reovirales a new taxonomic order: families Sedoreoviridae and Spinareoviridae
Houssam Attoui (INRA-ANSES-ENVA)
5. BTV-GLUE: A web-based bioinformatics resource for bluetongue virus sequence data
Kyriaki Nomikou (MRC- University of Glasgow)
6. Rotavirus species tropism: new insights on P-type classification
Samuel Mifio (Instituto Nacional de Tecnologia Agropecuaria)
7. Exploring the diversity and dynamics of the gut virome of infants during the first year of life
Leen Beller (Katholieke Universiteit Leuven)
8. Piscine orthoreovirus (PRV); in vivo propagation in erythrocytes enables virus purification, causality to important
disease in farmed Atlantic salmon and protection by inactivated vaccine
Oystein Wessel (Norwegian University of Life Sciences)
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International Neovirology Mini-symposium Series 111

October 26 - 27, 2018
Venue: IPSR, Okayama University
Organizer: Nobuhiro Suzuki (IPSR, Okayama University)

1. Chloroviruses as Chemotactic Agents
David Duniagan (University of Nebraska-Lincoln)

2. Mutational analyses of Yado-kari virus lassociated with Yado-nushi virus 1
Subha Das (IPSR, OkayamaUniversity)

3. Dicer functions transcriptionally and posttranscriptionally in a multilayer antiviral defense
Ida Bagus Andika (IPSR, Okayama University)

4. Characterization of a novel polymycovirus with a potential neo-lifestyle
Yukiyo Sato (IPSR, Okayama University)

5. Hijacking a host ROS-generating machinery by a plant RNA virus for its replication
Kiwamu Hyodo (IPSR, Okayama University

6. Widespread endogenization of a novel virga/nege-like virus group into insect genomes
Hideki Kondo (IPSR, Okayama University)

7. Two related mycoreoviruses behave differently in the chestnut blight fungus, Cryphonectria parasitica
Annisa Aulia (IPSR, Okayama University)



8. Diversity of partitiviruses isolated from the white root rot fungus, Rosellinia necatrix
Paul Telegech (IPSR, Okayama University)
9. Investigation of host range of and host defense against a mitochondrially replicating mitovirus
Sabitree Shahi (IPSR, Okayama University)
10. Origins and Evolution of the Global RNA Virome
Valeriane Dolja (Oregon State University)
11. The diversity and evolution of RNA viruses
Yongzheng Zhang (CDC China)

Neo-virology: The diversity of viruses on the earth

October 28, 2018
Venue: KYOTO TERRSA
Organizers: Keizo Nagasaki (Kochi University), Nobuhiro Suzuki (IPSR, Okayama University)

1. The diversity and evolution of RNA viruses
Yongzheng Zhang (CDC China)
2. New Concepts in Virus Population Dynamics
David Duniagan (University of Nebraska-Lincoln)
3. The first evidence of natural cross kingdom virus infection from a plant to a fungus
Ida Bagus Andika (IPSR, Okayama University)
4. Viruses from ticks, mosquitoes, animals and human
Ken Maeda (Yamaguchi University)
5. Origins and Evolution of the Global RNA Virome
Valerian Vladimirovich Dolja (Oregon State University)

International Symposium on Photosynthesis and Chloroplast Biogenesis

November 7-10, 2018
Venue: Kurashiki Kokusai Hotel (Nov. 7), Kurashiki Civic Hall (Nov. 8-10)
Organizers: Wataru Sakamoto (IPSR, Okayama University), Toshiharu Shikanai (Kyoto University),
Yuichiro Takahashi (Okayama University), Hsou-min Li (Institute of Molecular Biology, Academia Sinica),
Micheal Hippler (University of Muenster), Stefan Hortensteiner (University of Zurich)

Plenary lectures

1. Mitochondrial biogenesis: machineries and pathways
Toshiya Endo (Kyoto sangyo University)

2. Transport system of mineral elements in plants: from soil to the seeds
Jian Feng Ma (IPSR, Okayama University)

Sesson 1 Photosynthetic Machineries: Structure and Assembly

1. Structural biological studies of photosynthetic membrane-protein complexes
Jian-Ren Shen (Okayama University)

2. Structural atlas of the electron transfer complexs of ferredoxin and its partner protein
Genji Kurisu (Osaka University)

3. Photosynthetic reaction centers - Robustness with increased complexity
Nathan Nelson (Tel Aviv University)

4.  Structure and assembly of photosystem I complex
Yuichiro Takahashi (Okayama University)



Session 2 Mechanisms of Photsynthetic Regulation I

1.  Photoacclimation in Chlamydomonas reinhardtiia
Roberta Croce (Vrije Universiteit Amsterdam)

2. Algal photoprotection: Mechanism and signal transduction
Jun Minagawa (National Institute for Basic Biology)

3. Molecular players of sustained energy dissipation in plants
Alizée Malnoé€ (Umea University)

Session 3 Mechanisms of Photsynthetic Regulation II

1. Redox regulation machineries in photosynthetic organisms
Toru Hisabori (Tokyo Institute of Technology)

2. Regulation of photosnthesis via calredoxin: New insights into a calcium-regulated chloroplast thioredoxin
Michael Hippler (University of Miinster)

3. Regulatory network of photosynthetic electron transport
Toshiharu Shikanai (Kyoto University)

Session 4 Gene Expression and Engineering
1. Engineering photosynthesis in C3 plants
Maureen R. Hanson (Cornell University)
2. Regulation and function of thylakoid protein phosphorylation in Arabidopsis and Chlamydomonas
Michel Goldschmidt-Clermont (University of Geneva)
3. Regulation of chloroplast translation by light
Alice Barkan (University of Oregon)
4. A systems view of chloroplast biogenesis
Ralph Bock (Max Planck Institute of Molecular Plant Physiology)
5. Systems biology and metabolic engineering of photosynthetic organisms
Hiroshi Shimizu (Osaka University)

Session 5 Chloroplast Biogenesis |

1. Tic236 links the chloroplast outer and inner membrane translocons
Hsou-min Li (Institute of Molecular Biology, Academia Sinica)

2. Molecular machineries for chloroplast protein import and their evolution
Masato Nakai (Osaka University)

3. Protein import into chloroplasts and its regulation by the ubiquitinproteasome system
Paul Jarvis (University of Oxford)

Session 6 Chloroplast Biogenesis 11
1. Evolutionary aspects of chlorophyll breakdown
Stefan Hortensteiner (University of Zurich)
2.  Revealing new structure and functions of the aquatic chloroplast bundling the photosystem and the
CO;,-concentrating mechanism
Yusuke Matsuda (Kwansei Gakuin University)
3. Mechanisms and significant of retrograde signaling in higher plants
Lixin Zhang (Institute of Botany, Chinese Academy of Science)

Session 7 Chloroplast Homeostasis
1. FtsH, a major housekeeping and regulatory protease of the thylakoid membrane
Catherine de Vitry (Sorbonne Université)



2.

3.

Oxidative PTM: a step toward deciphering ROS sensor residing in chlorplast

Chanhong Kim (Shanghai Center for Plant Stress Biology, Chinese Academy of Sciencs)
Chloroplast protein degradation and beyond: FtsH and a possible peptide export

Wataru Sakamoto (IPSR, Okayama University)

5 min presentation from poster session

1.

10.

11.

12.

13.

14.

15.

16.

17.

Cryo-EM structures of diatom PSII-FCPII supercomplexes
Ryo Nagao (Okayama University)
Proton release and water incorporation in photosystem II
Keisuke Saito (The University of Tokyo)
Relaxation of QH1 (ROQH]1) functions in sustained energy dissipation in Arabidopsis
Cynthia Amstutz (University of California, Berkeley)
Biochemical characterization of Photosystem I assembly apparatus in green alga Chlamydomonas reinhardtii
Nellaepalli Sreedhar (Okayama University)
Modification of excitation energy-transfer processes of the glaucophyte Cyanophora paradoxa in response to
different light qualities
Yoshifumi Ueno (Kobe University)
The structure of PSI-LHCI complexes in Chlamydomonas reinhardtii and potential implications on photosynthetic
electron transport regulation
Laura Mosebach (University of Miinster)
Structural analysis of the homodimeric photosynthetic reaction center from Helicobacterium modesticaldum
Tetsuko Nakaniwa (Osaka University)
Photosynthesis revisited by fluorescence ATP sensor
Boon Leong Lim (University of Hong Kong)
Role of Cyclin-dependent kinase-like protein in the accumulation of psbA transcripts in Chlamydomonas reinhardtii
Haruhiko Jimbo (The University of Tokyo)
Revisiting the origin of photosynthetic eukaryotes and eukaryotic photosynthesis
Shinichiro Maruyama (Tohoku University)
Identification of new molecular components supporting active carbon fixation by marine diatoms
Yoshinori Tsuji (Kwansei Gakuin University)
Chloroplast carbonic anhydrases function in photosynthesis and plant development
Kevin Hines (Cornell University)
Relationship between increased production of PHB and photosynthesis due to overexpression of ntcA in
Synechocystis sp. PCC 6803
Satomi Arisaka (Meiji University)
SUMOylation of TOC159 regulates chloroplast biogenesis in early plant development
Sonia Accossato (University of Neuchatel)
Selective chlorophagy — microautophagic removal of membrane-damaged chloroplasts
Sakuya Nakamura (Tohoku University)
VIPP1, the membrane integrity-maintaining protein in chloroplasts, has GTPase activity in vitro
Norikazu Ohnishi (IPSR, Okayama University)
Role of phosphorylation of chloroplast Ca?" binding protein CAS in the regulation of stomatal movement
Yuna Uemura (Kyoto Prefectural University)
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Y¥2E% (Awards)

A NV RFET —, d B (L% EREE 2 45), 16" International Symposium on Rice Functional Genomics,
Best Posters Prize, 9 A 5-7 H (B ), 2018.

R A b LRSI —7F, BEIERER] (Bh20), % 37 B0 A HEIEES8mE, 10 H 19 B, 2018.

Y - AR BEER 7 Vv—7, eiEa mit (FRRlZRAEE) , XA - RAX—FLEBrr—va g, [x
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. L. Researcher's Name, | Subject of collaborative Accepted
Country Affiliation . ’ ! Summary P
Title research staff
i . h terizati f . C g . . . . .. .
China zgizsg};loi)e;;ercﬁil::m Chanhong Kim, Ehc?trj;ainn;;eg)rll)(l) in the Specific oxidation of amino acid residues in D1 protein is being Wk H
Academy of Sciences Principal Investigator Photosystem 11 repair cycle characterized by mass spectrometry
Kenva International Livestock [Josiah Musembi Mutuku, | Development of bio-pellets  [Establishment of collaborative platform for sorghum field tests in Wk H
4 Research Institute Researcher using sorghum Kakamega, Kenya o
Inner Mongolia . S . . . s
China University of Science Lingang Zhang, Characterization of GTPase |GTP-hydrolysis activity detected in VIPP1 protein in vitro is being Wk H
Professor activity in VIPP1 protein characterized o
and Technology
Institut Biologi . . Infl fFtsH i . . S L
France Pr;ls lsili((: giini? Egle Cathrine de Vitry, or)lci(lil;r:;fi(])) | Srot::iln i Degradation of D1 reaction center protein is being characterized in | A& H -
CI\?RS que, Senior Researcher Chlamy domonpa s Chmamydomonas ftsh mutant IR AT
Khew, Choy Yuen,
Malavsia Malaysia Pepper Board/ [Researcher a3 g URERBORY |23 avOREOBRRODEA I T ERLELCUEIZLY Tl
v Swinburn University Hwang, Siaw San, —PEDIRIZEET DR [T D 7 DR i
Professor
. Plant Biotechnology and [Jose A. Jarillo, RIS AHIER D |, - ; e -
Spain |10 Drotechnologyand Jose A ) RSN D s AR OB W 52T L
- fLOMRICHB T AT 7 s e . Nt e o
China Sun Yat Sen University Yin Ye, VU BARDSERIEIC 77, é//gﬁﬁ)ﬂ}wﬂ HIZRIETIEIC SV CObiiss HOR
Lecturer R4 2 BF e BT LT D
An. Gene A R OBERIISOY A e 1 R Amy1 b A4 =0 20T 5 LBITERSES 25, Z0OR
Korea Kyung Hee University ’ ’ A = DOREBIZET (RSO THTAERPICT L., TO—8E LTERYA M1 = * R
Professor g PIES A kI A = AT RIETHBOMYT 5 RTEO ERNE TH 5
Universite Cl t Olivier Mathi Analysis of ilenci . . o . . . ;
France AE:;?;;: CI\CI;{H;OH Prillréfi:;al fnvi:esltli’gator mzzh};sliissil gene stiencing Functional analysis of gene silencing mutant in Arabidopsis HUREEl
. . . . . Analysis of DNA methylation . .o .
France Universite de Daniel Grimanelli, functionin Marchantia Analysis of CG methylase mutant DNA methylation in Marchantia A

Montpellier, IRD

Senior Researcher

[polymorpha

polymorpha




Researcher's Subject of collaborative Accepted
Countr Affiliation Summar
y Name - Title research y staff
. Universidad Mario A. Arteaga Anal}'/sm' of DNA me.thylatlon Analysis of CG methylase mutant DNA methylation in Marchantia | | .
Mexico Veracruzana, Vazquez. Professor functionin Marchantia olvmorpha B+
INBIOTECA quez, polymorpha poymorp
USA Cold Spring Harbor Robert A. Martienssen, giig;ﬁg%ljfhamn?gylauon Analysis of CG methylase mutant DNA methylation in Marchantia W -
Laboratory Professor polymorpha 7
polymorpha
. N . Fangjie Zhao, TR e 5 .= - s
China [ WIEFE AR [ ol 2w FSRRERIBUBTO o 3 v s RORBICH BT 5 BIET ORI s
China | THEIRHFBERT A 150 |Renfang Shen, W7 VS =0 LR |1 R % OIS OT AR = ARIECET B4 0T | e
ZEHT Professor OISR LRI E :
. - . Zhichang Chen, S/ SRy NN i S N . e L LBt g
China  |WEHEMLH A ichang Chen XY TS TBREE | 2 e s g LRRIKORE &R s
Professor e AR
. . David Salt, N e NN
England  [University of Nottingham Pri)vflessoi A FRRICE T DA% ROFHE & WU KT BB T 258 St
Department of Biochemistry/ Metabolome analysis in tomato
USA Center for Plant Science Toshihiro Obata, fruit which suppressed or over We are collaborating to determine metabolites in tomato fruit, to Ve e K 24T
Innovation, University of Assistant Professor PP assess physiological function of the SIALMT genes
Nebraska Lincoln expressed SIALMT gene
Plant Biology and Bradley I. Hillman, Cl'laraf: terlzgtlon O.f Investigation of host range of and host defense against a A g
UsA Pathology, Professor mitoviruses infecting the mitochondrially replicating mitovirus GEOCES
Rutgers University chestnut blight fungus y rep g
Plant Pathol id A. Ghabrial . . o . . -
USA Ur?iri/er;tyoo(;glzéntucky ISD?(I)(tl”essoCri abrial, Taxonomy of fungal viruses [Taxonomical organization of fungal hypoviruses and quadriviruses.| #3AR{554
. Max Nibert o . -EM D- truction of Rosellini trix partitivi -
USA Harvard Medical Schol ax Nibert, Partitivirus structural analysis Cryo and 3D-reconstruction of Rosellinia necatrix partitivirus S NEDIN
Professor 2
Spain ﬁi‘j‘;ﬁ&i{eﬁt@zﬁz °of  1josé R. Caston, Quadrivirus structural Cryo-EM and 3D-reconstruction of Rosellinia necatrix hfEaL

Nacional Biotecnologia/CSIC

Professor

analysis

quadriviruses




Researcher's Subject of collaborative Accepted
Countr Affiliation . Summar
y Name - Title research y staff
. . , Utilization of fungal viruses . . . . .
. Instituto de Agricultura [Carlos José Lopez o galy . Search for fungal viruses with potential as biocontrol agents against| ,, ,
Spain . as biocontrol of the white . : S NEDIN
Sostenible C.S.1.C. Herrera, Researcher . white root rot in avocado
root rot disease
Natural Resources Institute Eeva Vainio
Finland  |Finland (Luke), Forest ’ Taxonomy of fungal viruses |Taxonomical organization of fungal partitiviruses EARAE 5L
S Researcher
health and biodiversity
College of Plant Science Jiatao Xie
China and Technology, Huazhong ’ Taxonomy of fungal viruses |Taxonomical organization of fungal megabirnavirus S NEDIN
. Do Professor
Agricultural University
. . . Characterization of viruses . . . . . .
e International Rice Ana Eusebio-Cope, . . . Virus hunting of rice blight fungal isolates and their A g
Philippines . infecting rice-associated . SV NEDIN
Research Insitute Program Manager fungi characterization
Plant Pathology ,DWISIOH’ Md. Igbal Faruk,Senior [Characterization of viruses  [Molecular haractgerization of viruses isolated from Bangladeshi A g
Bangladesh [Bangladesh Agricultural o . . . . . . . . SARIEAL
. Scientific Officer soil-inhabitant fungi isolates of plant pathogenic soil-inhabitant fungi
Research Institute
Crop Diseases Research
Pakistan Institute (CDRI), National Atif Jamal, Senior Characterization of Identification of internal ribosomal entry sites in fungal BAAAZ L
Agricultural Research Centre  [Scientific Officer megabirnaviruses megabirnaviruses TR
(NARC)
Atta-ur-Rahman School of
Pakistan Applied Biosciences (ASAB), |Muhammad Faraz Bhatti,|Characterization of fungal Molecular and biological characterization of a novel botybirnavirus BAAAZ L
National University of Sciences [ Professor viruses identified from a Pakistani isolate of Alternaria alternata S
and Technology
. . Molecular characterization of | Evidence for a novel negative-stranded RNA mycovirus, Fusarium
. Chinese Academy of Lihua Guo, . . . . . o
China . . a novel mycovirus of the graminearum negative-stranded RNA virus 1 (FgNSRV-1), isolated| /T 75 f5f
Agricultural Sciences Professor . .. . . .
family Mymonaviridae from the plant pathogenic fungus Fusarium graminearum
. Study of the evolutionary Phylogenetic analyses of dichorhaviruses and other plant
. . . Ralf Dietzgen, : . . . . . g o
Australia  [University of Queensland . relationships among rhabdoviruses (varicosaviruses, nucleorhabdoviruses and 3T R F5 Rt
Associated Professor . . . .
dichorhabdoviruses cytorhabdoviruses) based on the L (RdRp) proteins
. . Study of the evolutiona Phylogenetic analyses of plant rhabdoviruses (dichorhaviruses,
North Carolina State Anna Whitfield, y . vort Yy y & . Y P . N ( .V o
USA . . relationships among plant varicosaviruses, nucleorhabdoviruses and cytorhabdoviruses) based| T #it
University Professor . .
rhabdoviruses on the L (RdRp) proteins
. L Peter Walker, i mmi i th
Australia  |University of Queensland Taxonomy of Rhabdoviridae The International Committee on Tax.or.mmy of Viruses (I_CTV) 10 T HETS H5t
Professor Report on the taxonomy of Rhabdoviridae has been published




Researcher's Subject of collaborative Accepted
Countr Affiliation . Summar
y Name - Title research y staff
Isolation and characterization
. L 1 j . . Mari teria that te or terminate algal bl bei NP
Chile Los Lagos University Gonzalo Gajardo, of marine microbe that affect |. arine bac erla. at promote or termina .e a g.a bloom ar.e cmne NGRS
Professor . isolated and their effect on algal growth is bein characterized
algal bloom dynamics
o . . Isolation of halotlerant . e .
Mugla Sitki Kocman Nurettin Sahin, . Isolation of halotolerant C1-compound utilizing bacteria from e
Turkey . . lanthanide-dependent A
University Professor mangrove forest trees
methylotrophs
Thailand  |Burapha University J ittimg Charoenpanich, Isolat%on of chr(.)mium— Isolation and characterizatiO.n of chromium-reducing bacteria to B
Associate professor reducing bacteria remove heavy metal contaminants
L Andrew Mutalya Chemotaxis in Oharaeibacter |Characterization of chemotaxis in Oharaeibacter diazotrophicus S
> ’ AN
Uganda Makerere University Researcher diazotrophicus which is a methylotrophic and diazotrophic bacterium & NE
Institut f Bioch ist . Distribution of 1-aminocyclopropane-1- . . L. . .
. nstute (.) rochenmstry Dmitry N. Fedorov, carboxylate deaminase and d-cysteine ACC deaminase and D-cysteine desulfhydrase gene distribution in s
Russia and Physiology of . . ; A
. ) Researcher desulfhydrase genes among type species of | Methylobacterium speceis
Microorganisms RAS the genus Methylobacterium
Nils Stein, . - .
Germany |[IPK Professor Barley pan-genome project |De novo assembly of principal barley haplotypes A IN
Nils Stei i lysis of barl . . . Lo
Germany |IPK ils Stein, Sequejncmg analysis of barley Partial sequencing analsis of barley accessions in genebanks P FEEFIA
Professor genetic resources
. Matthew M loni f barley di . . . .
UK. The Sainsbury Institute atfiew Voscot, ¢ qnlng of barley disease Isomation and annotation of barley disease resitance genes A IN
Doctor resistance genes
. . Patrick Hayes, . .. "
U.S.A Oregon State University Professor Food barley development Development of functional food barley cultivar in the USA T IN
International Swe.dish University of  [Roland von Bothmer, Internat.ional Barley Core Establishrr.lent and utilizaztion of core set of barley genetic TR
Agriculture Professor Collection resourdes in the world
. . |Patrick Hayes, Genome editing for Genome editing method is performed to produce hull-less barley N 5 -
US.A Oregon State University Professor producing hull-less barley using lines generated in OSU VERRRDIR




Researcher's Subject of collaborative Accepted
Countr Affiliation . Summar
y Name - Title research y staff
Genome editing of the genes |_. .. .. . . =
Jochen Kumlehn, & & . Site-directed mutagenesis is performed for modification of the NS
Germany |[IPK related to seed dormancy in . "
Doctor barley genes related to seed dormancy in barley (SN
China Chinese Academy of Chunxiang Fu, Genetic modification of Genetic modification of lingnin biosynthesis is performed to S R
Sciences Professor lingnin biosynthesis in barley [increase the efficiency of processing for biomass in barley v
Kenya Agricultural and . . . Utilization of wild rice species, [Longistaminata Chromosome Segment introgressed lines (LCSILs)
. Emily W. Gichuhi, . ) . . A B .
Kenya Livestock Research Researcher Oryza longistaminata , for bred from the cross between O. longistaminata and Kernel Basmati |  BijJI| =
Organization improving Basmati rice in Kenya|were evaluated under several conditions in Kenya
. Selection of saly-tolerant . . .
. Faculty of Agronomy, Phan Thi Phuong NHI, .=~ . 4 . Screening of salt-tolerant lines from nDart1-tagged lines of s :
Vietnam University of Agriculture and A ate Prof lines in nDart1-tagged lines Koshihikari und i ddv fields in Vi K25
Forestry, Hue University ssociate Professor of Koshihikari oshihikari under saline paddy fields in Vietnam
Centre of Agricultural
Pakistan Biochemistry and Nisar Ahmed, Breeding of nDartl-tagged |Introduction of nDartl/aDart1-27 system into Basmati to breed A
Biotechnology, University of [ Associate Professor lines in Basmati nDart1-taggedlines -
Agriculture
Institute of Biomedical . Effect of space environment .
. . Vladimir Sychev, p o Barley seeds exposed to outer space were examined for seed _ o
Russia  [Problems, Russian . . on plant viability and c . (7N
. Vice President . germination and gene expression
Academy of Science adaptation
Institute of Fundamental . Function of genes and . . . o
. .. . Rushan Sabirov, .. g Genes expressed in Brachypodium under UV irradiation were _ o
Russia Medicine and Biology, proteins in plnats produced (7N

Kazan Federal University

Professor

under extreme environment

identified to examined function
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