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Plant Light Acclimation Research Group
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Our group studies plant adaptation to environmental
stresses at the molecular level. Especially, we focus on
chloroplasts that participate in the energy transfer systems
of photosynthesis.

1. Studies for the chloroplast membrane-maintaining

protein VIPP1

VIPP1 (Vesicle Inducing Protein in Plastid1) protein
is widely found through photosynthesis organisms
and known to be required for maintaining chloroplast
membranes. To understand the mechanisms of the action
of VIPP1, we are currently analyzing its non-canonical
GTP/ATPase activity and high-ordered oligomer structure.
Analysis using Arabidopsis transformants suggests that
its N-terminal helix is important for the formation of
functional VIPP1, and co-immunoprecipitation analysis
reveals that VIPP1 interacts with chloroplastic HSP70.

2. Studies on FZL, a protein sustaining the structure of

chloroplast membranes

The thylakoid membranes of chloroplasts display unique
network-like structures. Using Arabidopsis mutants, we
found that a protein called FZL is required to maintain the
intricate structures likely by interconnecting subdomains
of thylakoids. Currently, we are also genetically
investigating the physiological impacts of lack of FZL to
reveal the biological significance of the peculiar structures
of thylakoids.

3. Studies in the post-translational protein modification of

Photosystem II

A major target site of photo-damage is D1 protein in
Photosystem II (PSII), and rapid degradation of D1 is
prerequisite for maintaining photosynthesis. We focus
on the oxidation of tryptophan residues in PSII, which
correlates with D1 degradation mediated by FtsH protease.
Using Chlamydomonas transformants, we found that
oxidation of the N-terminal tryptophan residue of D1 is
crucial in PSII repair.

4. Molecular mechanism of organellar DNA degradation

during plant senescence

In plant cells, mitochondria and plastids contain their
own genomes. 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.

5. Isolation and use of mutants with various shapes of

starch grains

Starch synthesized in plants is used not only as our
staple food, but also as processed products such as
saccharified products, food additives, and industrial
applications. Starch forms starch grains, which are
insoluble particles inside cells. Mutants developing starch
grains with altered shapes sometimes shows different
starch properties compared to the wild type. We are trying
to isolate mutants showing various shapes of starch grains
to create breeding materials with a broad range of starch
properties.

6. Studies on the photoprotective mechanism under

fluctuating light conditions

Light is necessary for photosynthesis, but excess
light causes severe oxidative damage and decreases
photosynthetic capacity. Plants use various mechanisms
to cope with these stresses. We focused on thioredoxin
protein, a regulator of photosynthesis, and found that
thioredoxin protects the photosynthetic apparatus under
fluctuating light stress conditions. We are currently
studying its photoprotective mechanism.
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Group of Environmental Response Systems
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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 the plant hormone response system and have
been analyzing the system using physiological, molecular
biological and molecular genetic approaches. Our main
achievements in 2023 are described below.

1. Analysis of the post-transcriptional mitochondrial mRNA

regulation

Until last year, ags2 was not known to affect the
accumulation of polyadenylated mitochondrial (mt) mRNA in
ahg2-1, despite repressing the ahg2-1 phenotype. This year,
we first investigated the impact of ahg2-1 and ags2 on the
structure of mt-mRNA through comprehensive transcriptome
analysis. As a result, we confirmed that ags2 does not influence
polyadenylation. However, in some mt-mRNA, a decrease
in RNA editing efficiency was observed in ahg2-1, with a
tendency for recovery in ags2. Moving forward, we will further
analyze the enzymatic activity of AGS2, an RNA helicase
functioning in the mitochondria, and explore interaction factors
to elucidate the physiological functions of AGS2.

2. Establishment of crop design technology using a model

to predict agronomical traits

Last year, we identified hormone fluctuations
associated with temperature-induced growth in the
outdoor environment. This year, we conducted controlled
experiments in artificial environments and confirmed the
hormone fluctuations responsive to temperature changes.
In our future studies, we will conduct comprehensive
transcriptome analysis to investigate the mechanism
underlying the hormone fluctuations.

3. Effects of trehalose on the alleviation of short-styled

flowers in Solanaceous plants

While positive effects of trehalose on enhancing crop
yields in Solanaceous crop like bell peppers under stressed
conditions are well known among farmers, the underlying
mechanisms have remained elusive. Our studies revealed
that trehalose treatment promoted style elongation in
eggplants and tomatoes, consequently mitigating the
occurrence of short-styled flowers.

4. Analysis of epigenome regulator involved in awn

formation in barley

In barley, the mutants which show short awn phenotype
were identified and one epigenome regulator have been
found as a candidate gene responsible for the mutants.
RNA-seq analysis using WT and mutant awn shows up-
regulation of specific floral identity genes. Next, we will
analyze the epigenome change in the target genes to
elucidate the regulatory mechanism of awn formation
through the epigenome regulator.

5. Development of a low apoplastic bypass flow in rice

Apoplastic bypass flow is the primary pathway for
sodium ion entry and constitutes one of the mechanisms
for cadmium ion uptake in rice. This year, we analyzed
the bypass flow rate within the genetic population of
chromosome segment substitution lines, comprising
Nipponbare as the recurrent parent and Kasalath as
the donor parent. Our finding indicates that the loci
responsible for Kasalath’s low bypass flow rate are located
on the 5™ chromosome of rice. We will subsequently
analyze the offspring generations to identify the specific
genes responsible for this trait.
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Group of Functional Biomolecular Discovery
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Our group has elucidated the function of enzymes,
proteins, and gene regulation factors associated with
the stress tolerance of plant cells using biochemical and
molecular biological techniques, and their application
to development of stress-tolerant plants. Our main
achievements in 2023 are described below.

1. Environmental stress response and functional analysis of

rice nudix hydrolase gene

Nudix hydrolase (NUDX) hydrolyzes 8-oxo-(d) GTP
to reduce the levels of oxidized nucleotides in the cells.
8-0x0-(d) GTP produced by ROS is incorporated into DNA/
RNA and mispaired with adenine, causing replicational
and transcriptional errors. Here, we identified a rice
OsNUDX2, whose expression level was increased 15-
fold under UV-C irradiation. The open reading frame of
the OsNUDX2, which encodes 776 amino acid residues,
was cloned into E. coli cells to produce the protein of 100
kDa. The recombinant protein hydrolyzed 8-0xo-dGTP, in
addition to DMAPP and IPP, as did Arabidopsis AINUDX1;
whereas the amino acid sequence of OsSNUDX2 had 18%
identity with AINUDX1. OsNUDX2 had 14% identity with
barley HYNUDX12, which hydrolyzes 8-o0xo-dGTP and
ApnA. Suppression of the lacZ amber mutation caused by
the incorporation of 8-0xo-GTP into mRNA was prevented
to a significant degree when the OsNUDX2 was expressed
in mutT-deficient E. coli cells. These results suggest that
the different substrate specificity and identity among plant
8-0x0-dGTP-hydrolyzing NUDXs and OsNUDX2 reduces
UV stress by sanitizing the oxidized nucleotides.

2. Identification of wheat mutant RSD32 with reduced seed

dormancy by MutMap

Seed dormancy, a major factor regulating pre-harvest
sprouting, can severely hinder wheat cultivation. Reduced
Seed Dormancy 32 (RSD32), a wheat mutant with reduced
seed dormancy, is derived from the pre-harvest sprouting
tolerant cultivar, Norin61. RSD32 is regulated by a single
recessive gene and mutant phenotype expressed in a
seed-specific manner. In this study, we examined the
identification of RSD32 by MutMap method. Mutagen
treatment induces numerous mutations (SNP and indel)
throughout the entire genome. MutMap method proves to
be a valuable technique for efficiently identifying the causal
genes of mutation, conducting linkage analysis between
mutations and mutant phenotypes. Initially, Norin61 and
RSD32 were crossed to produce an F, population. Twenty
F, plants representing the mutant phenotype were selected.
The genomic DNA of these F, plants was equally mixed
(bulked DNA) and sequenced using NGS. The resulting
reads were aligned to genome sequence of Norin61 as a
reference, and the SNP-index was calculated. SNP-index
indicates the ratio of reads with different nucleotides from
the reference sequence to all aligned reads. Given that all
selected 20 F, plants with the mutant phenotype possess
homozygous alleles for the causal SNP responsible for the
mutation, the bulked DNA exhibited an SNP-index equal to
1. In contrast, SNPs independent of the mutant phenotype
were randomly segregated, resulting in an SNP-index
close to 0.5. Although numerous SNPs were detected in
bulked DNA, the region with an SNP-index equal to 1 was
confined to the terminal of chromosome 3A.
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Our group has been analyzing the mechanisms of
uptake and accumulation of essential, beneficial and
toxic minerals, 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 2023
are described below.

1. Identification of a gene involved in proper accumulation

of silicon in rice

Silicon protects the rice plant from various stresses
through accumulation in specific tissues. We identified a
gene (SIET4) required for the cell-specific deposition of Si
in rice, and demonstrated that proper accumulation of Si is
essential for normal growth of rice. SIET4 is constitutively
expressed in leaves throughout the growth period. It
encodes a plasma membrane-localized transporter of Si,
which is polarly localized at the distal side of epidermal
cells and cells surrounding the bulliform cells (motor
cells) of the leaf blade, where Si is deposited. Knockout
of SIET4 led to the death of rice grown in soil or nutrient
solution containing Si, but not in that without Si supplied.
Further analysis showed that knockout of SIET4 induced
abnormal Si deposition in the mesophyll cells, resulting in
induction of hundreds of genes involved in various biotic/
abiotic stress responses.

2. Mechanism controlling polar localization of Lsil

High silicon (Si) accumulation is important for stable
and high yields in rice. Si uptake is mediated by Lsil,
which is polarly localized at the distal side of cells of the
root exodermis and endodermis. We identified amino
acid residues critical for the polar localization of Lsil.
Detailed site-directed mutagenesis analysis showed that
Ile18 at the N-terminal region and I1e285 at the C-terminal
region were essential for the polar localization of Lsil.
Moreover, a cluster of positively charged residues at the
C-terminal region is also required for polar localization.
Phosphorylation and Lys modifications of Lsil are
unlikely to be involved in its polar localization. We also
demonstrated that the polar localization of Lsil is required
for efficient uptake of Si.

3. Identification of a transporter involved in local distribution

of manganese

After taken up by the roots, manganese (Mn) is delivered
to different organs and tissues for its physiological
functions. We found that Nramp5, a Mn transporter for
root Mn uptake is also involved in the local distribution of
Mn to the leaf sheath in rice. Nrampb is polarly localized
at the parenchyma cells of the vascular bundles of the
leaf sheath. Knockout of this gene resulted in decreased
distribution of Mn to the leaf sheath, but increased
distribution to the leaf blade. As a result, the growth of the
leaf sheath was inhibited in the mutants irrespective of
the Mn concentration in the nutrient solution. Our results
indicate that OsNrtampb5 is required for local distribution
of Mn to the leaf sheath for its growth.
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Our research has been focusing on the molecular,
cellular and physiological response and adaptation
mechanisms of plants under environmental stresses.
We report substrates of aquaporins, water conducting
aquaporins in the tonoplast. We also report the relationship
of transport function and structure regarding guard-cell-
type ALMT family malate transporters.

1. Transport substrates of aquaporins

Although aquaporins are known as water transporters,
some aquaporin molecules transport small molecules
other than water. We have previously identified
aquaporin HvPIP2;5, which transports H,0,, using a
yeast experimental system. This year we constructed an
experimental system to detect H,0, released from plant
roots with high sensitivity using fluorescent reagents.
We have also been studying CO,-permeable aquaporins
together with Associate Professor Mori and his colleagues.
We have examined the molecular mechanism of a
previously unknown ion-transporting pathway in the
tetramer of aquaporins that transport Na* and K.

2. Structural and functional analysis of aquaporins

We analyzed Arabidopsis tonoplast intrinsic proteins 3,
AtTIP3s, which participated in ripening and desiccation of
seeds. There were two homologs, AtTIP3;1 and AtTIP3;2,
in the AtTIP3 subfamily, and they were expressed in the
late stage of seed development. However, in Xenopus
oocytes, they showed clearly different water permeabilities:
AtTIP3;2 could transport water but AtTIP3;1 could not.
Analysis of chimeric proteins based on the sequence
information of AtTIP3;1 and AtTIP3;2 revealed that mutated
AtTIP3;1 replaced 54", 142" and 143™ amino acids,
histidine, arginine and leucine with threonine, histidine
and valine could transport water at same level as that of
AtTIP3;2. We also confirmed that these regions were not
involved in the activation of AtTIP3s by phosphorylation
or under acidic conditions. This suggests that the water
transport activity of the AtTIP3 family is controlled by
conformational changes in these Loop regions.

3. Interactive factor activating of guard-cell-type ALMT

proteins

Guard-cell-type ALMT proteins, AtALMT1 of Arabidopsis
and SIALMT11 of tomato showed differences in stomatal
closure in response to abscisic acid (ABA). To reveal the
mechanisms, we explored the factor(s) required to accept
ABA signaling by the guard-cell-type ALMT proteins.
We examined the role of a SnRK2 protein kinase, Open
Stomata 1 (OST1), by co-expression with AtALMT12
in Xenopus oocytes and measured the malate transport
function by electrophysiological measurements. However,
malate efflux through AtALMT12 did not seem to be
enhanced by co-expression of native protein of OST1. In
contrast, malate efflux was activated by co-expression of
a split fluorescent protein fused to AtALMT12 and OST1,
which may enhance the interaction between them. These
findings suggest that AtALMT12 activation requires
imposed linkage of the OST1 protein kinase. We also
examined another possible factor for its ability to enhance
guard-cell-type ALMT proteins.
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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. Exploration of the yadokari / yadonushi nature of YKV3
and RnMBYV3 in the original host and a model filamentous
fungus
The yadokari / yadonushi nature is a recently discovered

virus lifestyle; “yadokari” refers to the ability of capsidless

positive-sense (+) RNA viruses (yadokariviruses) to utilize
the capsids of phylogenetically distant double-stranded

RNA (dsRNA) viruses possibly as the replication site,

while “yadonushi” refers to the ability of dSRNA viruses

to provide capsids to yadokariviruses. This virus-virus
interaction, however, has been only studied with limited
pathosystems. Here, we established a new study model
with a capsidless (+) RNA yadokarivirus YkV3 (family

Yadokariviridae) and its capsid donor RnMBV3 (family

Megabirnaviridae) in the original host fungus Rosellinia

necatrix and a model filamentous fungal host Cryphonectria

parasitica. YkV3 has a simple genome structure with one
open reading frame of 4305 nucleotides encoding a single
polyprotein with an RNA-dependent RNA polymerase and

a 2A-like self-cleavage peptide domain. Reverse genetics of

YkV3in R. necatrix showed that YkV3 tolerates a nucleotide

substitution in the extreme 5-terminus. The insertion of

two termination codons immediately downstream of the
2A-like cleavage site abolished YkV3 viability, suggesting
the importance of the C-terminal portion of the polyprotein
of unknown function. Transfection of RnMBV3 and

YkV3 into an RNA silencing-deficient mutant Adcl2 of C.

parasitica showed the replication competency of both

viruses. Comparison between the wild-type and Adcl2
strains of C. parasitica in virus accumulation suggested
that RnMBV3 and YkV3 are susceptible to RNA silencing

in C. parasitica. Taken together, we have established a

platform to further explore the yadokari / yadonushi

nature using genetically manipulable host fungal and virus
strains.

2. Cross-kingdom virus infections between plants and fungi

The genetic and structural differences between plants
and fungi (or fungal-like organisms) suggest that these
differences may prevent virus transmission between
the two kingdoms. However, recent evidence from virus
phylogenetic analyses and the observation of natural
virus cross-infections indicate the occurrence of virus
transmission between plants and plant-associated fungi.
Artificial virus inoculation experiments also demonstrate
the ability of several plant viruses to replicate in fungi and
vice versa. We have attempted to summarize the current
knowledge on cross-kingdom virus infection between
plants and fungi and to discuss this emerging virological
topic. We have highlighted the importance of viral cross-
infection (via horizontal virus transmission) in the spread,
emergence and evolution of plant and fungal viruses and
in promoting interactions between the two kingdoms. We
also discuss in detail the possible mechanisms of virus
transmission between plants and fungi in nature and the
development of strategies to control plant diseases using
fungal viruses as biocontrol agents.
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We are studying mechanisms of plant defense against
herbivores using rice as an important monocot model
plant. Two main topics investigated in 2023 are highlighted
below.

1. Extended role of silicon in rice defense against

herbivores

Minerals are essential for plant growth but it is less
known how minerals contribute to plant defense. In the
past years, we established the importance of silicon (Si)
in formation of mechanical barriers against chewing
herbivores in rice. In order to fully understand the role of
silicon in defense, we conducted further studies on various
parameters in plants growing under Si-supplemented and
Si-deprived conditions. Among others, we investigated
the minimal time required for establishment of Si-
mediated defense in rice. Furthermore, we investigated
the impact of Si deficiency on emissions of volatile
compounds from rice plants, which serve as important
environmental signals to attract natural enemies of
herbivores to plants. As a result, we found that Si presence
facilitates higher release of defense volatiles that is likely
to enhance the rice protection against herbivores. In
metabolomics fingerprints, we found many important
signatures associated with the presence and absence of
Si in nutritional media, suggesting that rice plants need
silicon for their optimal metabolic performance. The same
applied to the accumulation of stress-induced defense
metabolites in rice, some of which have been promoted by
Si. Overall, Si shows pleiotropic effects on rice defense and
metabolism that warrants further investigations to assure
our full understanding of Si role in the improvement of rice
growth and yield performance.

2. Development of sorghum bio-resources

Sorghum (Sorghum bicolor) is an important crop that,
however, significantly suffers from herbivore damage.
Therefore, we aim on development of sorghum lines
with improved resistance to sucking herbivores, such as
sugarcane aphids (Melanaphis sacchari). Previously, we
identified sorghum germplasm that is highly resistant
to aphids amongst landraces originating from the Sub-
Saharan Africa. This year, we have completed the
construction of recombinant inbred lines (RILs) up to F;
generation that are now ready for molecular analysis of
aphid resistance. This resource will be used in pilot field
study in 2024 to identify the quantitative trait loci (QTLs)
associated with aphid resistance.
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Our ultimate goal is to design new plants to cope with
biotic stresses and improve important agronomic traits.
To accomplish this goal, we have been trying to decipher
the mechanisms of plant-microbe interactions. Our main
achievements in 2023 are described below.

The secreted immune response peptide 1 functions as a
phytocytokine in rice immunity

Plant endogenous peptides are key components
to coordinate and specify cellular functions such as
development, immunity, and symbiosis. Identifying novel
hormone-like peptide families and, moreover, deciphering
their functions are challenging goals. In pattern-triggered
immunity (PTI), surface-localized pattern recognition
receptors (PRRs) sense microbe-associated molecular
patterns (MAMPs) and trigger various immune responses
such as defense gene expression, MAPK activation,
and ROS production. In addition, PRRs also induce
several endogenous peptides termed phytocytokines.
Phytocytokines are processed from larger precursors
and secreted into the apoplast to amplify PTI responses
through their receptors. A few peptides have been
characterized as phytocytokines in plants, but to our
knowledge, there is only one report on phytocytokine in
rice. Thus, our understanding of the signaling downstream
of the phytocytokines is limited.

We have very recently developed a pipeline by
combining proteome and transcriptome analyses as an
approach to isolating hormone-like peptides involved
in rice immunity (Wang et al., Plant Biotech J 2020). We
successfully identified one novel small secreted protein
induced by the fungal PAMP chitin and named it an
immune response peptide (IRP). In this project, we further
clarified its functions in rice immunity and revealed that
IRP serves as a phytocytokine, working downstream of
chitin signaling. IRP evidently regulates MAPK activation
and the expression of WRKY transcription factors,
resulting in enhanced rice immunity. IRP is the first
peptide phytocytokine found to be involved in resistance
to rice blast fungus. Our study broadens and deepens our
understanding of how plants control immunity through
endogenous peptides.
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1. Lanthanide-dependent methanol metabolism and
chemotaxis for methanol in Methylobacterium species
Methylobacterium species, ubiquitous bacteria living

on the plant surface can utilize the methanol emitted

from plants and promote plant growth. Generally,

Methylobacterium species have two different methanol

dehydrogenases (MDHs), which are either calcium (Ca)-

dependent or lanthanide (Ln)-dependent. M. aquaticum
strain 22A exhibits chemotaxis for methanol. Methyl-

Accepting Chemotaxis Protein (MCP) plays a crucial

role in bacterial chemotaxis. There are 52 MCP genes

encoded in the genome of strain 22A. There have been no
reports on methanol chemotaxis sensors. We identified
three MCPs that participate in methanol chemotaxis,
by phenotyping MCP gene mutants. Through protein
localization analysis combined with MDH gene mutations,
we found a sensor for formaldehyde in the cell, a sensor
associated with Ln-dependent MDH, and a sensor
associated with Ca-dependent MDH. In addition, the triple
gene mutant lost taxis toward the plant root, indicating that
methanol emitted from plants and methanol chemotaxis
mediates the initiation of plant-Methylobacterium symbiosis.

2. Study on the bacterivory activity of a bloom-forming

phytoplankton, Heterosigma akashiwo

A bloom-forming phytoplankton H. akashiwo is known
to conduct bacterivory, while its physiological importance
has not been studied in detail. We found that H. akashiwo
under a phosphate-depleted condition phagocytosed
various species of bacteria and propagated to an extent
depending on the prey species. Particularly, a bacterial
strain that accumulated polyphosphate at a high level
promoted the growth of H. akashiwo, suggesting that the
phytoplankton can utilize bacterial polyphosphate as a
phosphorous source. Eutrophication, i.e., accumulation of
dissolved nutritional source, has been regarded to be the
main cause of algal bloom. Our findings suggest that the
microbiome structure in the area has an important role in
H. akashiwo bloom occurrence.
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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 sets, pooled BAC DNA for clone screening, its high-
density replica membranes, full-length cDNA clones and
genomic DNA samples from the barley accessions.

2. Evaluation of barley genetic resources

Our group is working on the isolation and analysis of
genes responsible for useful traits using barley genetic
resources.
(a) Collection and evaluation of landrace in southern

Ethiopia

The group has collected and characterized the genetic
diversity and population structure of the barley landraces
in the Guma distinct of southern Ethiopia using genomic
technology, and has established a foundation to be used for
breeding and conservation of local varieties.
(b) Evaluation of barley cultivation characteristics in

subtropical environments

To promote breeding that preemptively responds to
global warming, we have been working to elucidate the
genetic structure required for stable production of barley
under a warming environment by simulating a subtropical
climate field as a global warming environment, and have
found QTL that improves the yield potential of modern
varieties.

3. Transformation and genome editing of barley

Our group is researching the genes involved in
transformation efficiency and improving the efficiency
of genome editing in barley. The construction of a multi-
target system that expresses multiple guide RNAs in the
CRISPR/Cas9 system for genome editing has enabled
simultaneous mutagenesis of multiple genes and improved
the mutagenesis efficiency in barley.
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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. The
followings are our main achievements during 2023.

1. Study on mechanisms of adaptation to environments

varying along latitude

Adaptation to environments varying along latitude
such as photoperiod and temperature are important for
regulating the plant’s life cycle and reproductive success.
To understand how plants adapt to different environments
along latitude, we are focusing on arctic-alpine plants,
whose distributions encompass high mountains in
temperate regions and circumarctic region. We have
previously reported that two sister species (Cardamine
nipponica-C. bellidifolia; Brassicaceae) have phyB with
different thermal stability (sensitivity). In this year, we
have attempted to evaluate effects of phyB variation on
flowering phenotypes by performing growth experiment of
transgenic Arabidopsis thaliana overexpressing PHYB of C.
nipponica-C. bellidifolia (CnPHYB/CbPHYB). Although we
have repeated multiple experiments including FR-rich light
conditions, we did not observe clear phenotypic difference
across A. thaliana including mutants deficient phyB
function. Thus, further careful experiments are required
for evaluating functional divergence between CnphyB and
CbphyB.

2. Field surveys on endangered plants of Okayama

Prefecture

Focusing on 20 threatened species in Okayama
Prefecture growing on rocky places or riversides,
their known habitats based on previous records were
surveyed. Most of surveyed populations turned to be alive.
Some populations of a few species (Woodsia commixta,
Bulbophyllum drymoglossum, etc.) might have become
extinct. Some population sizes were revealed for the first
time in this study. Besides, 35 populations of 23 threatened
species (Botrychium nipponicum, Hymenophyllum
wrightii, Monachosorum maximowiczii, M. nipponicum,
Asplenium boreale, A. pseudowilfordii, A. wilfordii, Woodsia
macrochlaena, Cyrtomium caryotideum, Diplazium
deciduum, Di. hachijoense, Dryopteris gymnophylla,
Dr. polylepis, Dr. saxifraga, Pyrrosia hastata, Pinus
parviflora var. parviflora, Bulbophyllum drymoglossum, B.
mconspicuum, Calanthe puberula var. reflexa, Thrixspermum
japonicum, Saxifraga fortunei, Rumex dentatus subsp.
klotzschianus, and Rhododendron japonoheptamerum var.
hondoense) were newly found. No record as specimen or
article was found about all these populations. It may be
necessary to recategorize at least 10 of surveyed species in
the red list of Okayama.

“Group of Wild Plant Science” was merged with “Group
of Genetic Resources and Functions” on October 1, 2023.
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(Applied Genomics Unit)

Group of Genetic Resources and Functions
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Our group has been identifying and characterizing
important genes controlling morphogenesis, seed chemical
compositions and viral disease resistance, of cereal crops,
particularly barley (Hordeum vulgare L.). Our research
mainly focuses to reveal molecular mechanisms underlying
beneficial agricultural traits. Our main achievements in
2023 are described below.

Two modern high-quality Japanese malting barley
cultivars, ‘Sukai Golden’ and ‘Sachiho Golden’, were
subjected to RNA-sequencing of transcripts extracted from
20-day-old immature seeds. Despite their close relation,
2,419 Sukai Golden-specific and 3,058 Sachiho Golden-
specific SNPs were detected in comparison to the genome
sequences of two reference cultivars: ‘Morex’ and ‘Haruna
Nijo’. Two single nucleotide polymorphism (SNP) clusters
respectively showing the incorporation of (1) the barley
yellow mosaic virus (BaYMYV) resistance gene rymb
from six-row non-malting Chinese landrace Mokusekko
3 on the long arm of 3H, and (2) the anthocyanin-less
ant2 gene from a two-row Dutch cultivar on the long
arm of 2H were detected specifically in ‘Sukai Golden’.
Using 221 recombinant inbred lines of a cross between
‘Ishukushirazu’ and ‘Nishinochikara’, another BaYMV
resistance rym3 gene derived from six-row non-malting
Japanese cultivar ‘Haganemugi’ was mapped to a 0.4-
cM interval on the proximal region of 5H. Haplotype
analysis of progenitor accessions of the two modern
malting cultivars revealed that rym3 of ‘Haganemugi’
was independently introduced into ‘Sukai Golden’ and
‘Sachiho Golden’. Residual chromosome 5H segments
of ‘Haganemugi’ surrounding rym3 were larger in ‘Sukai
Golden’. Available results suggest possibilities for malting
quality improvement by minimizing residual segments
surrounding rym3.
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Group of Integrated Genomic Breeding
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Our goal is the development of innovative crop varieties
which enable stable food production even under harsh
environments. For the sake, we explore useful gene(s)
inherent in diverse germplasm such as African rice
cultivars and wild rice, and try to establish a novel rice
breeding system creating useful genetic variations from
restricted breeding materials. In addition, we have been
conducting molecular cytogenetic studies on the structure
and function of nuclei and chromosomes using plant
species.

1. Development of a gene-synteny aware orthologous gene

identification tool

Genotyping using next-generation sequencers can
process multiple samples rapidly at once, but they often
contain a significant amount of errors in the data. This
year, we published papers on the genotyping pipeline
"MCPtagg" and an error correction tool "GBScleanR".
Additionally, we have developed a tool that identify
orthologous gene based on the conservation of sequence
and synteny of genes. Our tool try to identify pairs of
orthologous genes on the genomes as much as possible
in a one-to-one correspondence. When considering the
application of genomic information for breeding, these
detailed description of inter-variety and inter-species
variations in one-to-one paired orthologous genes will help
to identify agriculturally valuable genes and alleles.

2. Development of a novel breeding systems to create
useful genetic variants from restricted materials

GWAS of 12 agronomic traits were performed using
progenies of tetraploid interspecific hybrids between
African rice (Oryza glaberrima) and Asian rice (O. sativa).
Modifications of the statistical model could improve the
detection accuracy and allowed to classify the genetic
effects of the detected QTL into three types (additive,
dominant and quantitative). Furthermore, some of the
88 detected loci were found to correspond to previously
isolated genes.

Genetic recombination was enhanced in the genome
shuffling population compared to the MAGIC population
derived from the same 8-way crosses, as evidenced by
an increase in haplotype blocks within the population.
Comparison of GWAS results for elemental content in
straw and grain revealed a trend toward a reduced number
of detected QTLs in the genome shuffling population
compared to the MAGIC population.

3. Redefinition of centromere regions using high accuracy

genome sequences

Advances in next-generation sequencing technologies
have made it possible to obtain high-quality genome
sequences with chromosome-level scaffolds for many
species, including non-model organisms. In particular, long-
read sequencing has made it possible to assemble high-
order repeat regions that have been difficult to assemble
using conventional methods. Many plant centromere
regions that have been partially reported so far, including
higher-order repeat regions, were also unanalyzable, but
these technologies have made it possible to analyze them.
In this study, detailed mapping of centromere regions by
chromatin immunoprecipitation using anti-centromere-
specific histone H3 antibodies revealed the diverse
morphologies of plant centromere regions.
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(Research Core for Future Crops)
Crop Design Research Team
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Our team leverages data science and diverse plant-
related resources of IPSR to identify key genes for
enhancing crop productivity and to understand their
functions. In this fiscal year, we conducted research
aimed at modeling the time-series dynamics of genes in
barley during winter field cultivation. We investigated
the differential gene expression related to the different
heading time of spring and winter barley, even upon the
same winter experience. Our analysis revealed unique
gene expression patterns specific to spring barley, and
we established their significant role in promoting early
heading. Additionally, we have been actively engaged in
collaborative research with our research partners working
in our facility and other institutions; which has contributed
to the genetic and genomic analyses of various living
organismes.

Field Flora Research Team
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This team was started to analyze the plant growth
and rhizosphere microbiome of double-cropping of rice
and barley in relation to environmental factors such
as fertilization, diseases and metal ion stress and to
find changes in the complex network of these factors
throughout the year. Through 3 years of sampling and
analysis of the microbiome we found that the microbiome
structure changed stably in a cycle in the 3-year double
cropping field. Also, we found bacteria specific to barley
or rice, or common to both plants, and root or soil-specific
bacteria, suggesting their specificity in their environmental
niches. In addition to the comparison with the single-
cropping data, we started sampling and analysis of the
microbiome in acid, neutral, and alkali soils, using more
cultivars including general farmers’ samples.
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Crop Functional Innovation Research Team
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Our research aims to upgrade the genetic modification
technology in barley and to establish the research core
for crop innovation using barley. We are conducting joint
research in the fields of barley-microbial interaction,
grain component engineering and environmental stress
tolerance breeding.

1. Advancement of genetic modification technology in
barley
We are upgrading the genetic modification technologies
(genetic transformation and genome editing technologies)
to accelerate barley research.

2. Analysis of viromes in the ecosphere of Triticeae species

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

3. Morphological breeding of starch grains in barley seeds

Modification of starch grain morphology of barley seeds
is in progress. We aim to develop barley plants with novel
starch properties and increase the availability of barley.
We are also conducting basic research to elucidate the
molecular mechanism of starch grain formation.

4. Elucidation of environmental stress tolerance in barley

We are working to introduce environmental stress-related
genes, such as mineral uptake/exclusion genes into barley.
We will generate transgenic barley plants over-expressing
or down-regulating these genes to comprehensively
analyze the stress tolerance mechanism.

Crop and Environmental Design Research Team
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Double cropping, in which multiple crops are cultivated
in the same field each season, is traditionally practiced
in southwestern Japan including Okayama Prefecture.
For sustainable agricultural production, it is important to
understand the seasonal transition of the field environment,
adaptive crop genotypes, and their interactions; and,
connect them to crop breeding. We have been collecting
the multi-year, multi-environment agronomic trait data
obtained on the barley germplasm at IPSR, as well as
the soil minerals and rhizosphere microbiota in double-
cropping fields of rice and barley.

Our team was started in 2022 to deepen our
understanding of the genetic structure of crop-
environment interactions, and pursue verification research
using resources such as multi-parent populations and
mathematical models predicting the effect on agronomic
traits.

In 2023, we analyzed the agronomic trait data obtained
from the barley core collection in multiple plots under
different fertilizer conditions to quantify the fertilizer
response and to reveal the overall picture of variation.
Among them, we found a group of lines that showed a
characteristic response, such as an increase in trait values
in the no-fertilizer environment relative to the fertilizer-
applied zone. Whole genome association analysis is
currently underway.
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2) TERAR DO REGETTIREICIBE L 72 Hl4H, 3) PSII 1Y
R DOFIENC D WT, Fire2FANE ST,

1. Photosynthetic control D FEEIZ B F % #7722 HI L
HERDOEBE o L T 2EREA a6 F 7
aAf FEABE~D 7o b v BElck>T, #7234 FIEA
No7u b VREARIHEAE L F 7 a4 FERAEIZRL
9 %, Photosynthetic control TlZ. F 7 24 FHAKED
R RIS b 7oL b fEARICEZ T I A X —
VAL & P LGS RO TSR MR T § 5, 4 Hl,
vaA XF ) pgrl BRICHY § 28Rz ki 7 7 T N
F AICH AL 72 PETC-PI71L 2 BT T, 77 A+ ¥
J =)L % NAWICIEIE X & 2 % 35K B8 T Photosynthetic
control 2FFE X N5 A %1572 (Ozawa et al, 2023),

2. TERHROMELIRITTIREEIC IR L 7 il

ANV F¥x Y (CRX) 7 7 2 FEF AICBWLTH
LN ERRBIDET B2 AN T LA T ARG F A
L FX¥s v (TRX) TH 5, EERFMAD NADPH 78 TRX
WL (NTRC) ( CRX I X 2 fil fl % 5% |7 NADPH-
NTRC AR DOIERE D * 7- CRX Ol 25213 5 2 & 53R
N7 (Zinzus et al, 2023) .

3. BFRERID S 72 6 95 v o8 7 BEEBE O HIHENE

R 7 S FEFAZMELE LT, U VBB % fET
LB 224 % 3R L 72 (Younas et al, 2023), Jefl2é%
NEAEDDL Y v 87 ED N KB ICHEAET 2 R Y
7' 7 7 v EREOTIERBBLEMi2EE T IC B 1) % FtsH
kB DI EMBET A2 &2 WL (Kato et al,
2023) .,

In this RECTOR program, we have established a
research collaboration system with three research groups;
the laboratory of photo-environmental adaptation group
at IPSR, a group at RIIS, and the laboratory of Professor
Michael Hippler at the University of Miinster, Germany. We
aim to provide mechanistic insights into the photosynthetic
process. To achieve this aim, we are studying the
mechanism of light energy utilization in photosynthesis
using genetics, molecular biology, biochemistry, and
structural biology. The results of this year's research are
as follows.

To this end, the research has focused on three
independent aspects (i) the regulation of photosynthetic
control, (ii) the modulation of the chloroplast redox poise
and (iii) the regulation of photosystem II (PSII) turnover.

In photosynthesis, electron transfer will establish a
proton-motive force that consists of a ApH and a AW
component. In turn, elevated acidification of the lumen,
will slow down the oxidation of PQH, at the Cyt b,f leading
to a slowdown of overall photosynthetic electron transfer,
designated as photosynthetic control. Interestingly, our
work provided insights that photosynthetic control is
particularly established under anoxic cyclic electron flow
(CEF) promoting conditions (Ozawa et al, 2023). For this
work, we introduced the Pro194Leu substitution in the
Cyt bsf PETC subunit and generated the PETC-P171L
mutant in C. reinhardti. In another work, we analyzed the
phosphorylation dynamics of proteins from C. reinhardtti
(Younas et al, 2023). To analyze the modulation of the
chloroplast redox poise we investigated the function of
calredoxin (CRX), a calcium (Ca*)-dependent thioredoxin
(TRX) in the chloroplast of C. reinhardtii. Our data
provided evidence that the chloroplast NADPH-dependent
TRX reductase (NTRC) is co-regulated with CRX and
that the function of the NADPH-NTRC complex is under
strict control of CRX (Zinzius et al, 2023). In another
work line we revealed that an oxidative post-translational
modification of Trp residue at the N-terminal tail of D1 in
PSII is correlated with D1 degradation by the protease
FtsH during high-light stress (Kato et al, 2023). It should
also be mentioned that thanks to the efforts of the
RECTOR program group, a research group (FOR 5573/1)
funded by the German Research Foundation (DFG)
entitled "Dynamic Regulation of the Proton Motive Force
in Photosynthesis - GoOPMF" was approved. This research
group (FOR 5573/1) consists of 15 Principal Investigators
(PI) working on 10 projects and 2 central projects and will
run for four years. Prof Hippler is the spokesperson of FOR
5573/1 and Dr. Ozawa and Prof Takahashi (both Okayama
University) are working together with Prof Hippler and
Prof Kurisu (Osaka University) on Project 1 (P1). The total
financial volume of FOR 5573/1 is around 5 million euros.
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BEEMANLAIZY b~ (Biotic Stress Unit)
Y - MM EAER 27 Vv — 7 (Group of Plant-Microbe Interactions)

(1) Gil-Cantero, D., Novoa, G., Martinez-Romero, J. M., Luque, D., Suzuki, N., Castdn, J. R. Structure and assembly of fungal
dsRNA viruses. 8" European Congress of Virology, Gdansk, Poland, May 4-7, 2023.

(2) Hatvani, L., Kondo, H., Suzuki, N., Kocsubé, S., Grogan, H. Viruses in the causal agents of dry bubble disease:
Novel candidates for biological candidates for biological pest management. Mushroom Days, Brabanthallen
's-Hertogenbosch, Netherlands, May 10 -12, 2023.

(3) Sato, Y, Suzuki, N. Yadokari/yadonushi nature: A virus in a virus in a fungus in a plant. The Second International
Molecular Plant Protection Congress, Orhangazi-Tiirkiye, Turkey, May 14- 21, 2023.

(4) Kondo, H. Screening for viruses in RNA-Seq data. Mini-symposium on Armillaria viruses, Swiss Federal Research
Institute WSL, Zurich, Switzerland, June 20, 2023.

(5) Fadli, M., Hisano, S., Kondo, H. Suzuki, N. Possible yadonusi/yadokari nature observed in a Japanese strain NBRC 4031
of Aspergillus foetidus. The 42" Annual Meeting of the American Society for Virology 2023, Athens, Georgia, USA,
June 24-28, 2023.

(6) Telengech, P. K., Hyodo, K., Ichikawa, H., Kondo, H. Suzuki, N. Replication of single partitiviruses in hosts across three
kingdoms; Fungi, Plantae and Animalia. The 42" Annual Meeting of the American Society for Virology 2023, Athens,
Georgia, USA, June 24-28, 2023.

(7) Telengech, P. K., Hyodo, K., Ichikawa, H., Kondo, H., Suzuki N. Replication of single partitiviruses in hosts across three
kingdoms; Fungi, Plantae and Animalia. 2023 IPSR International Forum on Plant Stress Sciences by/for Junior
Researchers, IPSR, Kurashiki, Japan, Dec. 1, 2023.

%) - BRI EAER 2 )V — 7 (Group of Plant-Insect Interactions)

(1) Unoki, M., Inagaki, H., Miyamoto, K., Takaoka, Y., Shinya, T., Galis, I., Nozawa, A., Sawasaki, T, Nojiri, H., Ueda, M.,
Okada, K. Conserved transcriptional regulation system on the momilactone biosynthetic pathway in the moss with
distinct oxylipins as ligands. 24™ International Conference on Plant Growth Substances (IPGSA 2023), Gyeongju,
Korea, July 4-8, 2023.

(2) Liu, Y., Yamamoto, N., Mori, M., Kuroda, M., Miyamoto, K., Wari, D., Shinya, T, Galis, I., Arimura, G. L., Sakamoto, T,
Nojiri, H., Okada, K. Fate of diterpenoid phytoalexins: from induced biosynthesis to degradation, TERPNET 2023,
Davis, CA, Kazakhstan, July 31- Aug. 4, 2023.

(3) Galis, L. A path for the use of natural products in plant protection against insect herbivores. 3™ International Conference
On Tropical Agrifood, Feed & Fuel ICTAFF) 2023, Balikpapan, Indonesia, Sep. 19, 2023.

WY B E Y 2E 7 v — 7 (Group of Plant Environmental Microbiology)

(1) Pichaikarn, R., Tani, A. Isolation Characterisation of Barley Root-associated Bacteria. Plant Microbiota Research Network
(PMRN), Online. Aug. 25, 2023.

(2) Grossi, E. M. C., Tani, A., Ulloa, M. R. Signal crosstalk between Methylobacterium sp. 2A and Arabidopsis thaliana. Plant
Microbiota Research Network (PMRN), Online, Aug. 25, 2023.

(3) Usami, F, Ohara, S., Kondo, K., Onduka, T,, Koike, K., Ueki, S. Characterization of marine bacteria that support growth
of Heterosigma akashiwo under phosphate-limiting conditions. The 20™ International Conference on Harmful Algae,
Hiroshima, Nov. 5-10, 2023.

(4) Kishiro, K., Tani, A. Violacein production and its ecological advantages in a barley-root isolate, Duganella sp. R57. The
36" JSME and the 13" ASME, Hamamatsu, Shizuoka, Nov. 27-30, 2023.

(5) Fukuyama, S., Usami, F,, Ohara, S., Onduka, T,, Kondo, K., Koike, K., Ueki, S. A marine bacterium promotes the growth
of a bloom-forming phytoplankton under phosphorus-depletion. The 36™ JSME and the 13" ASME, Hamamatsu,
Shizuoka, Nov. 27-30, 2023.

EBGTERLI=vY M (Genetic Resources Unit)
7 ) L% 7V — 7 (Group of Genome Diversity)

(1) Hisano, H. Regulation of pre-harvest sprouting by targeted mutagenesis of grain dormancy genes in barley. 15"
International Symposium on Pre-Harvest Sprouting in Cereals, Tsukuba, Japan, Oct. 4-6, 2023.
(2) Asuke, S., Tagle, G. A., Hyon, G. S., Niwamoto, D., Hisano, H., Sato, K., Tosa, Y. Cloning of Rm02, a gene for resistance
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of barley to various host species-specific pathotypes of the blast fungus. The 3™ Barley Mutant Conference 2023,
Kurashiki, Japan, Oct. 8-10, 2023.

(3) Hamada, Y., Anwar, N., Chen, G., Mishina, K., Sakuma, S., Nagano, A. J., Fukuoka, S., Milner, S., Hisano, H., Ning, S.,
Pourkheirandish, M., Tagiri, A., Kikuchi, S, Sassa, S., Mascher, M., Sato, K., Oono, Y., Koba, T., Komatsuda, T.
Identification of Super-open flowering 1 mutant gene in barley. The 3™ Barley Mutant Conference 2023, Kurashiki,
Japan, Oct. 8-10, 2023.

(4) Ma,]. F, Fujii-Kashino, M., Lei, G. J., Gu, M., Huang, H. L., Yamaji, N., Hisano, H., Saisho, D., Sato, K. Exploring mineral
transporter genes for better and safe barley production. The 3™ Barley Mutant Conference 2023, Kurashiki, Japan,
Oct. 8-10, 2023.

(5) Abe, F, Kishi-Kaboshi, M., Yamaji, N., Chono, M., Hisano, H., Sato, K. Genome editing of 7a®sd1 in common wheat. The
3" Barley Mutant Conference 2023, Kurashiki, Japan, Oct. 810, 2023.

(6) Hisano, H. Regulation of pre-harvest sprouting by site-directed mutagenesis of grain dormancy genes in barley. The 3™
Barley Mutant Conference 2023, Kurashiki, Japan, Oct. 8-10, 2023.

(7) Huang, H. L., Hisano, H., Yamaji, N., Mitani-Ueno, N., Sato, K., Ma, J. F. HuSPDT-L is probably involved in redistribution
of phosphorus in barley. The 3™ Barley Mutant Conference 2023, Kurashiki, Japan, Oct. 8-10, 2023.

(8) Islam, M. T, Asuke, S., Hisano, H., Sato, K., Tosa, Y. A novel resistance resource found in Sv196, a Turkish accession
of barley (Hordeum vulgare), conferring resistance against Triticum isolates of Pyricularia oryzae. The 3™ Barley
Mutant Conference 2023, Kurashiki, Japan, Oct. 8-10, 2023.

(9) Matsushima, R., Hisano, H., Galis, L., Fujita, N., Sato, K. FLOURY ENDOSPERM 6 mutations enhance the sugary
phenotype caused by the loss of ISOAMYLASEL1 in barley. The 3™ Barley Mutant Conference 2023, Kurashiki, Japan,
Oct. 8-10, 2023.

(10) Nakamura, K., Hisano, H., Ikeda, Y. Ectopic expression of HUMADS58, an ortholog of AGAMOUS, caused homeotic
transformations of floral organs in barley. The 3™ Barley Mutant Conference 2023, Kurashiki, Japan, Oct. 8-10, 2023.

(11) Hisano, H., Sato, K. National Bioresource Project -Barley— Genetic resources for research of barley genome diversity.
The 3™ Barley Mutant Conference 2023, Kurashiki, Japan, Oct. 8-10, 2023.

(12) Saisho, D., Okada, Y. Empirical genetic research for sustainable barley production under warming environment. The 3™
Barley Mutant Conference 2023, Kurashiki, Japan, Oct. 8-10, 2023.

(13) Hirayama, T, Saisho, D., Kim, J. S., Okada, S., Ito, J., Matsuura, T., Hattori, K., Tsuji, H., Koda, S., Nishii, R., Umezaki,
T, Mochida, K. Life course monitoring of plant hormones of barleys grown in the field conditions. The 3™ Barley
Mutant Conference 2023, Kurashiki, Japan, Oct. 8-10, 2023.

(14) Ito, J., Nomura, Y., Takahagi, K., Kim, J. S., Kashima, M., Okada, S., Sato, N., Shimizu, M., Saisho, D., Mochida, K.,
Hirayama, T., Tsuji, H. Dissection of developmental state transition in the shoot apical meristem of barley by single
meristem RNA-seq. The 3™ Barley Mutant Conference 2023, Kurashiki, Japan, Oct. 9-10, 2023.

5/ LBE1I=v bk (Applied Genomics Unit)
B ERBEREMRNT 277 L — 7 (Group of Genetic Resources and Functions)

(1) Taketa, S. Barley diversity preserved in genebanks is indispensable for gene hunting and pre-breeding. Use of Genetic
Resources in Breeding for Climate Change in the Nordic Region- Why Research and Innovation Do Matter,
NordGen PPP Conference, Malmo, Sweden (Hybrid), Feb. 1-2, 2023.

(2) Taketa, S. Barley albino lemma 1 mutants. The 3 Barley Mutant Conference (3BMC), Kurashiki, Japan, Oct. 9-10, 2023.

ey ) LBV — 7 (Group of Integrated Genomic Breeding)

(1) Zhang, Q., Furuta, T, Kashihara, K., Ogawa, D., Yonemaru, J., Ma, J. F,, Yamamoto, T. GWAS for elemental composition
in rice grain and straw across two multi-parental populations. IPSR International Forum on Plant Stress Sciences
2023, Kurashiki, Okayama, Dec. 1, 2023.
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RitRAEMERHAFK I 7 (Research Core for Future Crops)

Y7 A W% F — L (Crop Design Research Team)

(1) Kim, J. S., Ito, J., Takahagi, K., Kanatani, A., Shimizu, M., Uehara-Yamaguchi, Y., Inoue, K., Okada, S., Matsuura, T,,
Hattori, K., Ikeda, Y., Saisho, D., Tsuji, H., Hirayama, T., Sato, K., Mochida, K. Field transcriptome dynamics of

barley during winter cultivation. 33" International Conference on Arabidopsis Research, Chiba, Japan, June 59,
2023.

RECTOR 71 '35 . (RECTOR Program)

(1) Hippler, M. The 20" International Conference on the Cell and Molecular Biology of Chlamydomonas, Princeton, New
Jersey, the USA, June 4-9, 2023.

(2) Hippler, M. Nordic Algae Symposium and the Nordic Photosynthesis Congress, Umea, Sweden, June 19-21, 2023.

(3) Hippler, M. European Photosynthesis Workshop 2023, Lautrach, Germany, July 11-17, 2023.

(4) Hippler, M. Perspectives in Bioenergetics, Study Group "Bioenergetics" of the German Biochemical Society,
Rauischholhausen, Germany, Sep. 25-27, 2023.
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MEHB LA VR LR

(List of Domestic Conferences and Symposia)
AKREREBANLZRLZ=Y b (Atmospheric Stress Unit)
BRI AFSE 7L — 7° (Plant Light Acclimation Research Group)

(1) /NI H - B - JIEARRK - TENGER - BARRE - AR B > uA X+ X707 72— VRERY A - 3 Uk
§URIBEFZILIC K 55 7 a4 FEOMER:. 5 64 M HAMY AR A2, i, 3 H 1517 H, 2023,

(2)  JURZS - EHESE - ZJKHEE - SRE - R B - IBHAIA - PRV 2 - BT ICPMS Ik >4 X
AU DA F 7 — LERBT. 55 64 AR R 2, {lf, 3 H 1517 H, 2023,

(3) MiNEZ -thE L - AFE--KAEH oAl XF X508, y-TFF L FF s o RIBARKOENT, %64 MH
KhEYAEE A2, ik, 3 1517 H, 2023,

(4) EREH-WAEH A4 %7 DNASBREENL ER I T4 — F 7 7 ¥ — AR LT o fIHERE IO T,
% 64 MIH A Y2, i, 3 H 1517 H, 2023,

(5) Islam, M. F, Yamatani, H., Takami, T., Kusaba, M., Sakamoto W. Characterization of rice mutants lacking organelle
exonuclease DPD1, Zf 64 [M|H AW A M2, {lii, 3 H 1517 H, 2023,

(6) ME R - AR M- 4 B - Ivan Galis « =AY - 70 7 VW1 - SBEIBE T - BEHIET - EIERILS 2 EE R K%
F 724 A L XV A B BRI B ERIARNT . 55 143 Bl DARBREY S (BFKE) &, 3 A 1718 H |, 2023.

(7) Li, D., Sakamoto, W. Co-immunoprecipitation analysis of the protein interacting with VIPP1 involved in thylakoid
membrane remodeling. 5 13 M HAYGHRYE 2, #4diE, 6 H 34 H, 2023,

(8) /NI H - 5% H - BARRE - WA B 77 F~e—Y VREERY €7 v 7% 87 8 FZL L8 % % pmf 46 T
TF 7 a4 Pz 5. H 1B HHAGGERES, 4abE, 6 H 34 H, 2023.

(9) WIKZ - ARG WA H «BEXFyHF AL P VIR R I OB TFZAEBMOFIEICE ST 5. 413
B HAYCA MY 2, 4AitiE, 6 H 34 H, 2023,

(10) /Mt Tl RY:) 77 a4 FE2ET 2 )TV v 79 0808, B8 DL EFOSL
F—, B, 11 A 11-12 H , 2023.

(11) g B - ABF # - 4 24 - David Seung - BEHE T - AL A A4 & X108 1T 2 Bty BEEER 0 % HA SR D fEHT .
%51 8HlA ¥FHTF  WEH , 12 A 2324 H, 2023,

[l

BB RS HEREIESE 7'V — 7 (Group of Environmental Response Systems)

(1) FHFE FEKICE T 20 F VeV ERBITOID M. 2 64 M HARY LIS MR VE VST —7 > a3y
7, A&, 3 H 14 H , 2023.

(2) SoARZH - FHAEKY - LRES - HEEA b~ FEBEBERER? 7 7 R >0 CO, Bkt ofhr. 55 64 [0
HAMYI RS, G (N4 7Y v F), 3 H10-17 H , 2023.

(3) Pl - 4 BfE - FHE— I b a v FY 71281 % polyA il mRNA OEROMEZ KT 204 X F XF D
ZEIZOWT L 64 M H AR AR A2 e (N4 7Y v F),3 A 1017 H , 2023,

(4)  EEwEa - IDARMET - AR - JURHIN - e - Pl - BEIEEA - ZILEE s rary Py 7o
b7 v LB D 2 mRNARS &R ) ARMINO BRI DWW T 8 64 Bl H AR A B A2 Alid (N4 7)) v
F), 3 H 1017 H, 2023.

(5)  PAREAT - AGUME - - FISERGRE - AMVTIRA - B B - BT A A A X O EE ) 2B AHIHIK T B
64 [0 H AR LB A4, i (A 7Y v 1), 3H 1017 H, 2023.

(6) SFHIE - JGRMELS - WHET - VAR - DT - BEHBE v X F X FICB T % de novo DNA £ F-)L14k
Befti DB . 28 64 M H AR ER Y2, e (M 7Y v F), 3 H 1017 H, 2023.

(7) MR - BT - A 08 EEMERRICEH L 28l s L & oA ERGNT . 45 64 [l 0 AR B B2 S, il
B (N4 7Yy ), 3H10-17 H , 2023.

(8)  OKRIEY- - MATHASH] - =IfiFHRE - HEOMER - A0)IEE a o X ofi o XIZT R1 OB TESR . HOARBREYS
05 143 [Nl A &, 3 H 17-18 H , 2023.

(9)  PAYEA - FGUE - - CTMSERGRE - AVITIA - R B - BB €7 A D A A A X OB . 5 1]
AR FoL, T5,8 A 910 0, 2023.

(10) MWmHEBETF =7 DDNA A FIALE F I v 2RV v BT L EOME/ERIC X 2 Atk & & (5 6 [
ISR 4) L, 8 H 2425 H |, 2023.

(11) HbHBE T - PGS - K - PEEEE— - UM - O 82 - N222 - Mathieu Olivier - Kflllise ¥ =371
B 340 % /1 L 72 DNA 2 F O LOIEERRE | A ARY2AS5 87 [BIR&  #LIg , 9 H 79 A, 2023.

(12) “PHEH - RS - HBE - - VIR - RIS - BEFHE DNA 2 F bz iy u g X F XA Fick
I} % de novo DNA X F- WALEART ik . HARNEY) #2455 87 M4, AL, 9 H 79 H , 2023.

(13) # ZH - Gaudin Valerie - MAEASHI « HFG T~ « HNGEEREE YO RIZEIEEICBT 34 v R—F v a O&%E . H
AREP P25 87 k&, AL, 9 A 79 H , 2023.
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(14) FRIHE #0 - BpRAT 1 - RIS ED - < (200 - BB A6 - Bl FHIR SR - VRl - T /K A 70 A+ BefH R » REFH A — « Sl -
B A Y AT L RNAseq fFITIC X 22 4 A X ETEA Y AT LDF BT — MEBOMW . HAE
T2 144 PSS, #F ,9 A 16-17 H , 2023.

(15) HRYEA - st — - FSERRfl- M A - B0 BB - = ©77 2 AHiliHE A U724 4 & X ORISR O fi AT .
HABREYSE 144 MERES 07,9 A 1617 H |, 2023.

(16) W2GE - B EBHHR - AN - SR - Hrp W - JROEER - ¥ 5% - REKE A4 L2 FICB8 T 298N %
il X 2 ARIROHEER & fiY)FOLVE v OFENEE . HABMEYAH 144 REEHES , #7,9 H 16-17 H |, 2023.

(17) M=z - AR EET - AR - JURMN - RS - SFILBEE - WL - ZIEwlE s tary Py 7
mMRNA DR Y AFNZS b 7T A ¢ BN T cchb3/cemC O mRNA fREIFNIC X h > b 7 o AP 2 £
TR 2 . 56 46 RIH A T84, M, 12 H 6-8 H , 2023.

BREERERE Sy T-BHFE 77V — 77 (Group of Functional Biomolecular Discovery)

(1) F2AK 2% - DM - LR B(LX 7 L4 F P52 9 54 % OsNUDX2 05 = 7 —IflBERE. HATH 44
RHAREE 37 MIR%, Rk, 9 H 2224 H, 2023.

(2)  SWARBEM - W) —% - ILEESE - A a AXNERT 707 7Y 7 5094 AL =V AL AREL T2
7 A8 —. W46 MIHAS FAEYFRES, M, 12 H 6-8 H, 2023.

TIEEEBANL X1 =Y M (Soil Stress Unit)
M)A + L A% 7V — 7 (Group of Plant Stress Physiology)

(1) IlHbpE s - = igs - AN - 5 @8 A 207 A RN ZGIE S 2 R 7Py v o7 BOFE . 5 64
bl A A A RS G, 3 B 15-17 |, 2023,

(2)  /NVEERE - BSR4 27 A BREAAE Lsil OAREHIEICN 2527 7 F 2 VIROBG OG5 64 [l H AN &
AR AR L3 H 15-17 H L 2023.

(3) Huang, S., Yamaji, N., Ma, J. F. OsMGT2 mediates the translocation and preferential distribution of magnesium in rice. 55 64 [1]
HAMY) A 2 4E 2, s, 3 H 15-17 B, 2023.

(4) Huang, H., Hisano, H., Huang, S., Mitani-Ueno, N., Sato, K., Yamaji, N., Ma, J. F. Functional characterization of two genes
involved in phosphorus loading into barley grains. £ 64 o] H ARG 4 B2 2452 filE L3 H 15-17 H , 2023.

(5) Ge,J., Ma, J. F. Physiological and molecular characterization of high Mn tolerance in Cd/Zn hyperaccumulator Sedum alfredii.
& o4 [l H A A R4 & G, 3 H 15-17 |, 2023.

(6)  BEFEEREST - (LBEk - 16 HE A4 RO R 7RI & ROTZRE R OREIE & OBIHL . 55 o4 [l H AR B A 22 lE
3 H 15-17 H , 2023.

(7) #4307 7 VEEEOKIEEMRH, HATEIR AR E , AN A2 2023 ISR RS, B, 9
H 12-14 H , 2023.

(8) Ak - I X - SR EE W K@ A 2D T AT v 7oL Lsi6 DEFEZ A7 A TN - S ECi]
MOREMIBLNT. [ LI 2 2003 (BB A, B0, 9 H 12-14 [, 2023,

(9) =R iEk a5 B 7 A RISEEREEES 7 Vo FE. HA TR 2 2023 FEEIE R,
% ,9 H 12-14 [, 2023.

(10) /udfi=s- 06 @ 70 I =7 LAUPHIC X % ART1 O VAL E%ERE. HAR TIRIRA 2 2023 SRR 2, B,
9 H 12-14 H , 2023.

(11) # figse - AW 8 - =845 HZ - J§ @%%  Functional characterization of a HvSPDT-like gene in barley. H A I3RS
2023 fRJERIEAR S, BI% 9 H 12-14 1, 2023.

(12) B & - B35 - & B - bk MlEE - 28 507 - 15 128 Functional characterization of a rice NPF member, OsNPF4.2 with high
expression in the node. H AR - HEABL A2 2023 IR RS, 0% ,9 H 12-14 H , 2023.

(13) FE L —HB - Ak B - 85 BF - ROEREN] - BARRHES - RTHRA - J§ &8 > oA XF XS Itk 3 lE~D~ 7%
7 LATAETRE ORI, HARTIERRL 2y 2023 AEEESRIRR S, B, 9 H 12-14 H L, 2023,

(14) 16 8 (EYW D I % 7 VAN, SRR ZHGEE, 5 119 [l HATSER A B SR 2, #iF, 12 H 7 H,
2023.

WiV oy 1A B2 7' )L — 7 (Group of Plant Molecular Physiology)

(1) FEAREAF - HFEER oA X2 FRXFEMEER > 7 780 v ATIP3 ¥ 77 7 3V — OKiligsk G F 6 & 7%
EFIEADEE I 64 M HAMY RS, B (Av 94 >), 3H 13, 1517 H, 2023,
(2) /NEFIBRKER s HEER A4V BBET7 77RO Na 4 AV EBLIOK A A Vliik X H = R4, 564 [0 HAY)
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ABAE2y, Al (A 74 ), 313, 1517 H, 2023,

(3)  HERERA - AR O - AKTERES - 52 E T - $0RZAE - I EAD - Pl - AREOR - JiRIER VR T v OsEi -
HZIETEA X Z 2 7 7 7 R v Oflia A & AATERE ORI, 2 64 BIH ARYIERE L, i (XY 74 V),
3 H 13, 1517 H, 2023,

(4) JeARZE - FHARET - LREES - HEEKR - £ 5 b~ MEEERBRERN 7 7 7R >~ 0 CO, ik init o T,
64 M H A ERI2ES, e (A 94 ), 3H 13, 1517 H, 2023,

(5) Sasaki, T., Yamamoto, Y., Mori, I. C. Functional analyses of guard-cell-type ALMT proteins. &5 64 [0] H AfE#) 4 #2722,
filir, 3 H 13, 1517 H, 2023,

(6) HJFEK - Sen Tran « /NEEKE « VLR MWD A A VlktE7 7 7K >, E17TR 7 v AR =¥ =54,
#akiEs, 5 H 27 H, 2023,

(7)  RVEHEHR - HJEEOR  ifEdEA A 2 ¥ oBKE S (Lp,) FAHIEICE D 2 7 27 7 R Y >~ HvPIP2;1 @ Phos-tag®
SDS-PAGE %ffi> 72 ) VIB{LfEhT. 551710~ 5 v 2R —% —Wf%s, 4dile, 5 H 27 H, 2023,

(8) ILIHIKAA « Lydia Ratna Bunthara - FHH #f - ZANE R - AL - HHRESE - VEE AL - e 2 REAT - fllR 2 (R Y
Vit EfE Hakea laurinag 0 ) > IR A HalALMT1 OBEREMRNT . TP DS EMIES, AWmE R, 9 A 56 H,
2023.

(9)  FFERIE - Toan Nguyen Sy - i 2 - HJFE H - HFEEA - LEES - KALERHN BETOH0, & Felc k3%
Fenton it % HllfHl U T AR BIEA A & HiBRIRAZAVE L 2 D 2. AARHEENRE S 2023 RREFRE R4, L,
9 H 12-14 H, 2023.

(10) KA - Lydia Ratna Bunthara « HIH # - ZNEEER - ALLEE A « H353E - P B - f 4 REAT - RIRE 15 (R ~
it A Hakea laurina DTS % 7 7 A% —fRICE 1T 5 HalALMT1 OEEREMRNT, H A RIEADR: 2 2023 15
FhERLs, Ml 9 H 1214 H, 2023,

BE4AYARLRAIZY M (Biotic Stress Unit)
T4 - M H AR 2° )V — 7 (Group of Plant-Microbe Interactions)

(1) Teklengech, P. K., Hyodo, K., Ichikawa, H., Kondo, H., Suzuki, N. Replication of single partitiviruses in hosts across three
kingdoms; Fungi, Plantae and Animalia. The Online Annual Meeting of the Japanese Phytopathological Society,
Tokyo University of Agriculture, Atsugi, Kanagawa (Online), March 27-29, 2023.

(2) Shahi, S., Chiba, S., Takaki, Y., Suzuki, N. Low-level IRES activity likely contributes to the replication restriction
of Cryphonectria hypovirus 1 in Cryphonectria carpinicola. The Online Annual Meeting of the Japanese
Phytopathological Society, Tokyo University of Agriculture, Atsugi, Kanagawa (Online), March 27-29, 2023.

(3) Hatvani, L., Kondo, H., Grogan, H., Suzuki, N. Examination of the potential impact of mycoviruses on the mushroom
pathogenic fungus Lecanicillium fungicola. The 37" Annual Meeting of the Chugoku/Shikoku Regional Virology
Society, Tokushima University Medical School, Tokushima, Sep. 2-3, 2023.

(4)  SAARMEIA SR RENE 4 7 A V250 & EYIRERE A, AR 5 S HAREY R ER A 2 BAVEER 2 | R PRl | &
E,9 H 2324 H,2023.

(5)  Abbhi Vanshika « AP - SACKEL - KT - KREED - MTAKRE - THEH - SoARGIA - ZTEIBA - T3
HERES FbLEVL 8 X OV D-RNA 22— B > o 7B i 48 3 Fusarium boothii O 7L H [HE &R T % 3%
LS 2 AR5 A H AR P A 2 BAVETS 2 | R, AR, 9 H 2324 H |, 2023.

6) FH =7y Vy 774 - EHFEEH - MTAKRE - 8AREIA - TEEH KIS Neurospora crassa L5 < 7 B AR
FHTOEBY A )V A IRES iiMED VFE . A H1 5 A HAREY R B A 2BV IR 2 | TSR A RAAET , AL, 9 H 2324
H , 2023.

(7) SEREIULR - (EREE S - MTARE - SEEHE - THEHORER BNYVV iR 77 2 > - RNA3 2N L7z 7 x 77
7 a v ORI 5 R H ATV P A 2 BIPE R 2 | R AR ATR , 23R, 9 H 2324 H |, 2023.

(8) Hatvani, L., Kondo, H., Grogan, H., Suzuki, N. Viruses host viruses: Diverse dsRNA viruses host specific capsidless(+)
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38™ IPSR International Symposium and 14™ Symposium on Plant Stress Science

-Toward a better understanding of interactions among plants,
other organisms and environments-

February 27-28, 2023
Venue: Kurashiki Geibunkan
Organizers: Jian Feng Ma (IPSR, Okayama University)

Feb. 27

1. Special lecture

Commemorative lecture of receiving national medal with purple ribbon

Transport of mineral elements in plants and me
Jian Feng Ma (IPSR, Okayama University, Japan)

2. Genomic signatures for environmental adaptation in barley
Chengdao Li (Murdoch University, Australia)

3. Evolution of light sensitivity of phytochrome and plant speciation
Hajime Ikeda (IPSR, Okayama University, Japan)

4. Peptide ligand-mediated trade-off between plant growth and stress response
Yoshikatsu Matsubayashi (Nagoya University, Japan)

5. Silicon in rice: a long journey from uptake to deposition
Namiki Mitani-Ueno (IPSR, Okayama University, Japan)
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6. Adaptive mechanisms of leguminous plants to nitrogen environment
Takuya Suzaki (University of Tsukuba, Japan)

7. Cross-kingdom viral infection in agroecosystems
Hideki Kondo (IPSR, Okayama University, Japan)

Feb. 28
8. Lessons from rice defense against herbivores: What really matters?
Ivan Galis (IPSR, Okayama University, Japan)
9. Molecular mechanism of host recognition in parasitic plants
Ken Shirasu (RIKEN Center for Sustainable Resource Science, Japan)
10. Unravelling the plant manipulation by geminiviruses
Rosa Lozano-Duran (Universitit Tiibingen, Germany)
11. Evolution of plastic sexes in plants : recurrent scrap and rebuild
Takashi Akagi (Okayama University, Japan)
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1. Regulation of vacuolar phosphate transporters and their impact on plant immunity
Tzyy-Jen Chiou (H9-ffF5Et)

2. MHYESAEBYED SR E - 72 40 4
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70™ Annual Meeting of the Japanese Society for Virology Symposium ITI
"Viral ways of life: their origin and diversification"

September 27, 2023
Venue: Sendai International Center, Japan
Conveners: Nobuhiro Suzuki (IPSR, Okayama University) and Hideki Takahashi (Tohoku University)

1. Introduction to Symposium III
Nobuhiro Suzuki (IPSR, Okayama University)

2. Cross-kingdom infection: An alternative route of fungal viruses spread in nature Widespread occurrence of viroid-like
replicators in fungi: a glimpse at the origin of new viral forms?
Massimo Turina (Institute for Sustainable Plant Protection, National Research Council of Italy)

3. Insight into the evolution of positive-strand RNA viruses through the identification of the membrane-associated domain of a
replicase
Ken Komatsu (Graduate School of Agriculture, Tokyo University of Agriculture and Technology)

4. The hunt for 5’-Caps by plant- and animal/human infecting viruses belonging to the segmented Negative Strand RNA
Viruses
Richard Kormelink (Department of Plant Sciences, Wageningen University)

5. Unexpected survival strategy of Y-satellite RNA of cucumber mosaic virus
Chikara Masuta (Research Faculty of Agriculture, Hokkaido University)

The 3™ Barley Mutant Conference (3BMC)

October 8-10, 2023
Venue: IPSR, Okayama University and Kurashiki Geibunkan
Organizers: Kazuhiro Sato (IPSR, Okayama University), Hiroshi Hisano (IPSR, Okayama University), Ryo Matsushima (IPSR,
Okayama University), Katsuyuki Kakeda (Mie University), Shun Sakuma (Tottori University)

1. The genetic control of short rachilla hair 1
Nils Stein (Leibniz Institute of Plant Genetics and Crop Plant Research (IPK))
2. Identification of a dense spike gene deficient in Japanese landraces and in a Scandinavian barley collection
Mats Hansson (Lund University)
3. Identification of Super-open flowering I mutant gene in barley
Takao Komatsuda (Shandong Academy of Agricultural Sciences)
4. Establishing a genetic blueprint for floral organ development in barley
Matthew Tucker (University of Adelaide)
5. Surgical manipulation of barley inflorescence meristem
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Hiroyuki Tsuji (Nagoya University)
6. Genetic factors controlling grain number per spike
Thorsten Schnurbusch (Leibniz Institute of Plant Genetics and Crop Plant Research (IPK))
7. Hunting the Hidden: Exploring a Developmental Gene in Barley
Agatha Walla (Institute of Plant Genetics, Heinrich Heine University)
8. Genetic control of awn roughness in barley
Muhammad Awais (Leibniz Institute of Plant Genetics and Crop Plant Research (IPK))
9. Mutant collections derived from wild barley with chronic irradiation accelerate gene cloning
Shun Sakuma (Tottori University)
10. Exploring mineral transporter genes for better and safe barley production
Jian Feng Ma (IPSR, Okayama University)
11. Functional mutations of HvHKT1,;5 influence yield related traits and composition of barley grain
Kelly Houston (The James Hutton Institute)
12. Ca* signal pathway negatively regulates barley salt tolerance
Qiufang Shen (Zhejiang University)
13. Interplay of starch debranching enzyme and its inhibitor is mediated by Redox-Activated SPL transcription factor
Zhou Zhou (McGill University)
14. Natural and induced variations in the grain dormancy gene MKK3
Morten Egevang Jergensen (Carlsberg Research Laboratory)
15. How will cheap genome sequences help mutant research?
Martin Mascher (Leibniz Institute of Plant Genetics and Crop Plant Research (IPK))
16. Cloning of Rmo2, a gene for resistance in barley to various host species-specific pathotypes of the blast fungus
Soichiro Asuke (Kobe University)
17. Genome-wide association mapping of leaf rust resistance in wild barley based on whole genome sequence data
Brian J. Steffenson (University of Minnesota)
18. Manipulation of mixed-linkage (1,3;1,4)-p-glucan in barley using gene editing technology
Guillermo Garcia Gimenez (La Trobe University)
19. Using whole genome shotgun sequencing to explore mutants of the Bomwan NIL collection
Miriam Schreiber (The James Hutton Institute)
20. JUST FIND-IT. Harnessing the powers of induced mutagenesis
Christoph Dockter (Carlsberg Research Laboratory)
21. Rapid evolution of domesticated barley
Robbie Waugh (The James Hutton Institute)
22. Boosting photosynthesis to deliver next generation barley plants for the circular bioeconomy
Paolo Pesaresi (University of Milano)
23. Utilization of mutation genes in Australian barley breeding
Chengdao Li (Murdoch University)
24. HTX mutagenesis population for forward and reverse genetic studies in barley
Ping Yang (Chinese Academy of Agricultural Sciences)
25. HvGA200x2 synergistically regulates plant height and malt quality traits in barley
Lingzhen Ye (Zhejiang University)

IPSR Joint Usage/Research Center Workshop

October 11, 2023
Venue: IPSR, Okayama University
Organizers: Kazuhiro Sato, Hiroshi Hisano (IPSR, Okayama University)

1. Employing barley mutants to dissect a chlorophyll biosynthetic enzyme
Mats Hansson (Lund University)

2. Pre-breeding for climate-resilient cereals adapted to Nordic growing conditions
Therése Bengtsson (Swedish University of Agricultural Sciences)

3. Metabolic responses to early-season drought stress in Nordic spring wheat
Ronja Wonneberger (Swedish University of Agricultural Sciences)
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4. Acceleration with a purpose - Trait development for sustainable beer production
Christoph Dockter (Carlsberg Research Laboratory)

5. Investigating covered smut resistance in naked barley
Brigid Meints (Oregon State University)

6. High resolution mapping of Spt2: a novel hybrid susceptibility locus within barley
Shaun Clare (Washington State University)
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2023 International Forum on Plant Stress Sciences by/for Junior Researchers

December 1, 2023
Venue: IPSR, Okayama University, Japan (Hybrid)
Organizers: Paul Telengech, Yuki Okegawa, Fumi Fukada, Noriyuki Konishi, Toshio Yamamoto, Nobuhiro Suzuki
(IPSR, Okayama University)

OPENING REMARKS
Sarah Ibiang (IPSR, Okayama University, Japan)

SESSION I

1. Potential of entomopathogenic nematodes of the genus Heterorhabditis in controlling fall armyworm pests (Spodoptera
Sfrugiperda J. E Smith)
Norma Gupita (Mulawarman University, Indonesia) — Onsite

2. Chloroplast envelope protein RER3 maintain chloroplast transcription with nucleoid protein PTAC5 under heat stress in C,
Flaveria
Ryusei Inoue (Kwansei Gakuin University, Japan) — Onsite

3. Replication of single partitiviruses in hosts across three kingdoms; Fungi, Plantae and Animalia
Paul Telengech (IPSR, Okayama University, Japan) — Onsite

4. Effect of abiotic stresses on kimchi cabbage (Brassica rapa) production in Korea: Historical patterns, future projections, and
adaptation strategies
Kwang-Hyung Kim (Seoul National University, South Korea) — Onsite

5. Effects on the sporogenesis and biocontrol functions of T7ichoderma spp. by the mycoviruses
Beilei Wu (Chinese Academy of Agricultural Sciences, China) — Online

6. Adapting to adaptive: Evolutionary insights into biological networks and stress homeostasis in land plants
Ting-Ying Wu (Institute of Plant and Microbial Biology, Academia Sinica, Taiwan) — Online

SESSION 1II

1. GWAS for elemental composition in rice grain and straw using two multi-parental populations
Qian Zhang (IPSR, Okayama University, Japan) — Onsite

2. Effect of the commensal bacterium Rhizobium vitis VAR03-1 on arabidopsis root growth under various nutrient deficiency
conditions
Niarsi Merry Hemelda (Okayama University, Japan) — Onsite
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3. Iron deficiency specific enzyme evolved for efficient Fe homeostasis
Jyoti Aggarwal (National Chung Hsing University, Taiwan) — Onsite
4. Nitrogen deficiency alters cell wall structures of Sorghum bicolor
Reza Ramdan Rivai (Kyoto University, Japan) — Onsite
5. Revealing the secrets of plant viral genomes: New starts for protein synthesis and their pathogenesis
Ching-Wen Chiu (Biotechnology Center in Southern Taiwan, Academia Sinica, Taiwan) — Online
6. Chromosomal engineering of a plant pathogenic fungus Verticillium dahliae to investigate its genome evolution process
Yukiyo Sato (University of Cologne, Germany) — Online

KEYNOTE LECTURE
Plant stress sciences with a focus on plant/virus interactions
Aiming Wang (Agriculture and Agri-Food Canada - AAFC and University of Western Ontario, Canada) — Onsite

OPEN DISCUSSION: HOW TO ENJOY YOUR ACADEMIC LIFE AND NAVIGATE YOUR CAREER PATH
Panelists:
Aiming Wang (Agriculture and Agri-Food Canada - AAFC and University of Western Ontario, Canada)
— Onsite
Ivan Galis (IPSR, Okayama University) — Onsite
Massimo Turina (IPSP-CNR, Italy) — Online
Carolina Cornejo (Swiss Federal Institute for Forest, Snow and Landscape Research WSL, Switzerlamd)
— Online
Ting-Yang Wu (Institute of Plant and Microbial Biology, Academia Sinica, Taiwan) — Online
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PREEF (Awards)

B BL W L iF 92 7 v — 77, Ogawa, Yu. (Doctor course Student), Best Poster Award, The function of thylakoid membrane
remodeling in plant chloroplasts in optimizing photosynthesis. FY2022 International Symposium on Environmental
and Life Science, Japan, Jan. 24, 2023.

FBR B8 FZE 7 )V — 77, Wacera Fiona Wahinya (Technical Assistant), Best Poster Award, Grain ionomics of a sorghum
recombinant inbred population reveals a major QTL for differential cadmium accumulation. FY2022 International
Symposium on Environmental and Life Science, Okayama, Japan, Jan. 24, 2023.

¥ A + L A% 27" )V— 7, Konishi Noriyuki (Assistant Professor), Best Poster Award, Clathrin-mediated endocytosis is not
required for maintaining the polar localization of mineral transporters in rice. 19" International Workshop on Plant
Membrane Biology, March 27-31, 2023.

HEP) A b L A22 27" )V —7, Huang Sheng (Special Contract Personnel: Assistant Professor), Best Poster Award, Local distribution
of manganese to leaf sheath is mediated by OsNramp5 in rice. 19" International Workshop on Plant Membrane
Biology, March 27-31, 2023.

i 2+ L A% 27 L — 7, Wang Pei Tong (JSPS Foreign Postdoctoral Fellow), Best Poster Award, A K'/Ca® transporter
OsSKOR is involved in Ca accumulation in rice grain. 19" International Workshop on Plant Membrane Biology,
March 27-31, 2023.

¥ A & L 2277V —7", Ma Jian Feng (Professor), Frontiers Planet Prize, Frontiers Research Foundation, April 27, 2023.

&Y - A EER 2V — 7, Paul Telengech (JSPS Fellow), American Society for Virology Postdoctoral Scholar Travel
Award, Replication of single partitiviruses in hosts across three kingdoms; Fungi, Plantae and Animalia. The 42"
Annual Meeting of the American Society for Virology 2023, Athens, Georgia, USA, June 24-28, 2023.

BSOS BRI 7V — 7, hhbtds (B 2 4) | B 1 REYAERETFo& 7 7a 74 VA A ERIE, ©
) LAHIBIDNE S A 4 A X DAL, 8 H 10 H |, 2023.

YA L VA7V —7, 8 (RRE R0, HAIBIERARBEME, HAEIERE2 2023 FEERAR,
A 2D I 27 IVERE A OB, 9 H 1214 H, 2023.

A bV RET IV — 7, # s (R IR 3 4F), HAR TR A S EH R H, AR TR A4 2023 RS,
Functional characterization of a HvSPDT-like gene in barley, 9 H 12-14 H, 2023.

Mar, LB V=7, HHEN (%), HABEMYESE 144 MEHSEHFHEE, "7 74 27/ L L OMRN A —
v a RN 77 ) A A T LOFHES,, 9 H 16 H, 2023.

e r s sEMEZV—7, b REE (Lari3eE 2 48), HABEELSHE 14 REHHXEFFERHE, 0. sativa & O.
glaberrima O 4 fEAARERMERL A 2 CHRHWIHZZ SN K ek ittoi BicBbo 2 8 mwg, 97 17 H,
2023.

War ) LEBV—7, WOKH (iR 2 4), & 15 M EMX EEREAESFEEE, T4 ~EEME 4 SiEo
BRI EHERT O & 172 TP E R QTL @ dosage #h8t & ~F7a s 2D Filly, 9 H 23 H, 2023.

Y - A HAEH 7 v — 7, Paul Telengech (JSPS Fellow) , Japanese Society for Virology Young Researchers Excellent
Presentation Award, Replication of single partitiviruses in hosts across three terrestrial kingdoms; Fungi, Plantae
and Animalia. The 70™ Annual Meeting of the Japanese Society for Virology, Sendai, Sep. 26-28, 2023.

WBEEIOHTE 7V — 7 WA B (%) |, RERY Y4 (American Society of Plant Biologists, ASPB), fE/M& B #4254
H%E (Enid MacRobbie Corresponding Membership Award), 9 H 29 H , 2023.

BRBGIRESMEREDTZE 20 — 7, thReas (LR 2 4£) |, The 3™ Barley Mutant Conference Poster Award, Ectopic
expression of HYMADSS58, an ortholog of AGAMOUS, caused homeotic transformations of floral organs in barley.
Oct. 10, 2023.
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FEBREE W)L 4E 77V — 77, Gachie Sarah Wanjiru (Doctor course Student), Poster Presentation Honorable Mention Award,
Site-directed mutagenesis and in vivo observation of VIPP1, an ESCRT-III super family protein involved in thylakoid
membrane remodeling in Arabidopsis chloroplasts, Taiwan-Japan Plant Biology 2023, Taiwan, Oct. 13-15, 2023.

FeBREDEIGHTZE 7" v — 7, Di Li (Doctor course Student), Poster Presentation Excellence Award, Thylakoid membrane remodeling
molecule VIPP1 interacts with HSP70 through its C-terminal tail in Arabidopsis, Taiwan-Japan Plant Biology 2023,
Taiwan, Oct. 13-15, 2023.

A b LRV —7, 16 e (Fd%), 96 ey, 10 H 21 H, 2023.

70 WERRE OV — 7, RERILS (%), e, 11 H 3 H, 2023,

a2 b v AT V—7, B s (#4%), Highly Cited Researchers, =5 A& ) A b+ 2023 4K, Clarivate £,
11 A 15 H, 2023.

A v v A% — 7, (s (ME2d2), Highly Cited Researchers, Ei#5 | X &V A b 2023 4EK, Clarivate £,
11 H 15 H, 2023.

A+ L A% 7 v —7", Ma Jian Feng (Professor), The IFA Norman Borlaug Plant Nutrition Award, International Fertilizer
Association (IFA), Nov. 29, 2023.
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