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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. Studies in the post-translational protein modification of

Photosystem II

A major target site of photo-damage is a reaction center
protein D1 in Photosystem II (PSII), and rapid degradation
of D1 is prerequisite for maintaining entire photosynthetic
electron transfer. Post-translational modification (PTM)
of amino acid residues in the PSII reaction center
proteins, such as phosphorylation in D1, is known to
play critical roles. We investigate phosphorylation of
proteins in thylakoid membranes, using the Phos-tag-
based electrophoresis. We focus on another type of PTM,
oxidation of tryptophan residues in PSII, which correlates
with D1 degradation mediated by FtsH protease. The
studies are underway using Chlamydomonas reinhardtii as
a model.

2. 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).

3. 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.

4.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 a 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.
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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 plant hormone response systems and we have
been analyzing the systems using physiological, molecular
biological and molecular genetic approaches. Our main
achievements in 2020 are described below.

1. Analysis of novel short peptide involved in iron-

deficiency response

Iron deficiency response is involved in many stress
responses in plants. We are studying a novel short peptide
FEP1/IMAS3, that is involved in iron-deficiency response
in Arabidopsis. In this year, we tried the tissue specific
function of FEP1 that was deduced from the gene network
analysis conducted last year and found our estimation is
almost consistent with the obtained data. We also studied
the novel FEP1-like genes in other plants.

2. Establishment of crop design technology using a model

to predict agronomical traits

We are conducting a research project to establish a
process to build a model to predict agronomical traits using
the flowering regulation of barely as a research subject. We
tried to deduce the growth trajectory from the sequential
transcriptome data and hormone data. We also identified
genetic elements which is useful for the trait predicting
model.

3. Study of plant response mechanism against sulfurous

acid gas

Plants protect themselves from sulfurous acid gas by
closing stomatal aperture. Earlier studies suggested the
involvement of some plant hormones. This year we took
advantage of plant hormone analysis to gain insight into
the role of hormones in the sulfurous acid gas response.
Jasmonate increased after sulfrous acid gas exposure
in leaves. However, analysis of stomatal behavior of
jasmonate-insensitive mutants rejected the hypothesis that
jasmonate is involved in sulfurous gas-induced stomatal
closure.

4. Analysis of DNA methylation regulatory mechanism of
reproductive stage in Marchantia
Genome-wide DNA methylation changes were suggested
during the liverwort Marchantia polymorpha life cycles. We
focus on the function of DNA demethylase in Marchantia
reproductive stages and are analyzing DNA methylation
dynamics in Marchantia reproduction.
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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 2020 are described below.

1. Agronomical properties of barley seeds exposed to
sunlight under different atmosphere environments
Barley seeds were exposed to sun light under outer

space and Mars atmosphere conditions and analyzed

seed viability. Seeds were set in the trays of EXPOSE-R2
platform outside of International Space Station. Tray

1 covered with MgF, lid and Tray 2 covered quartz lid

were filled with N, gas and Mars gas, respectively. The

valve of Tray 1 was opened to evacuate after setting to the
outside space. Seeds stored at 4°C on the ground were
used as a control (GS). After 15-month exposure to outer
space, seeds were transported to the ground. The surface
color of seeds exposed to space vacuum(SG) turned into
brown as it burned, compared with Mars gas(MS) and

GS. The germination percentages of SG and MS were

67 and 100%, respectively. The germinated seeds were

transplanted to the Wagner pot and cultivated for 5 months

in the greenhouse. Plants from SG and MS grew as well
as that from GS, and the agronomic properties of SG and

MS, such as 1,000 grain weight and ripening ratio, were

not different significantly from those of GS. From these

results, barley seeds could survive outer space and Mars
environments for 15 months without protection from UV
and climate control.

2. Transcriptomic analysis of developing seeds in a wheat
(Triticum aestivum L.) mutant RSD32 with reduced seed
dormancy
Seed dormancy, a major factor regulating pre-harvest

sprouting, can severely hinder wheat cultivation. Reduced

Seed Dormancy 32 (RSD32), a wheat (Triticum aestivum

L.) 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. Gene

expressions in embryos of ‘Norin61’ and RSD32 were
compared using RNA sequencing (RNA-seq) analysis
at different developmental stages of 20, 30, and 40 days
after pollination (DAP). Numbers of up-regulated genes
in RSD32 are equivalent in all developmental stages.
However, down-regulated genes in RSD32 are more
numerous on DAP20 and DAP30 than on DAP40. In central
components affecting the circadian clock, homologues to
the morning-expressed genes are expressed at lower levels
in RSD32. However, higher expressions of homologues
acting as evening-expressed genes are observed in RSD32.

Homologues of Ca* signaling pathway related genes

are specifically expressed on DAP20 in ‘Norin61’. Lower

expression is shown in RSD32. These results suggest that

RSD32 mutation expresses on DAP20 and earlier seed

developmental stages and suggest that circadian clock

regulation and Ca*" signaling pathway are involved in the
regulation of wheat seed dormancy.
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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
tbo 1genes. Our main achievements in 2020 are described

elow.

1. Identification of a gene responsible for differential Cd

accumulation in barley

Based on the genotypic difference in Cd accumulation
in barley, we identified a responsible gene, HvHMAS3 on
chromosome 5H. HvHMAS3 encodes a tonoplast-localized
transporter for Cd, but there was no difference in the
transport activity and subcellular localization between
low- and high-Cd accumulating varieties. However, the
expression level of HvHMA3 was double in the low-Cd
variety than in the high-Cd variety. A 3.3-kb Sukkula-
like transposable element was found to be inserted in
the upstream of the gene in the low-Cd variety, which
functioned as a promoter and enhanced the expression of
HvHMAS3. Introgression of this HvHMAS3 gene with the
insertion to an elite barley cultivar through backcrossing
resulted in decreased Cd accumulation in the grain grown
in Cd-contaminated soil without yield penalty.

2. Identification of transporter for zinc uptake in rice

We identified a transporter, OsZIP9 for zinc (Zn) uptake
in rice. OsZIP9 was expressed in the exodermis and
endodermis of root mature regions and its expression
was up-regulated by Zn-deficiency. Knockout of OsZIP9
significantly reduced Zn uptake under Zn-limited
conditions. When grown in soil, Zn concentrations in the
shoots and grains of knockout lines were decreased to half
of wild-type rice.

In addition, we found that Si-induced decrease of Zn in
rice is caused by down-regulation of Zn transporter gene
OsZIP1 in the roots.

3. Molecular mechanisms for distribution of mineral
elements in rice nodes

We functionally characterized several genes highly
expressed in rice nodes. We found that two phosphorus
(P) transporter genes, OsPHO1I1;1 and OsPHOI1,;2 are
involved in distribution of P to the grains. OsPHOI;1 is
mainly localized at the phloem region of diffuse vascular
bundles of node, while OsPHO1,2 was expressed in the
xylem parenchyma cells of the enlarged vascular bundles.
Knockout of these genes decreased the distribution of P
to the grains, resulting in decreased seed size and delayed
germination.

On the other hand, two metallothionein genes, OsMT2b
and OsMT2c were mainly expressed in the phloem region
of enlarged and diffuse vascular bundles in the nodes.
Knockout of either OsMT2b or OsMT2c¢ increased Zn
accumulation in nodes, but decreased Zn distribution to the
panicle, resulting in decreased grain yield.

4.Identification of a Mg transporter contributing to

photosynthesis

We identified a chloroplast-localized Mg* transporter
gene OsMGT3, which is rhythmically expressed in leaf
mesophyll cells. Knockout of OsMGT3 significantly reduced
Mg* transport to the chloroplasts and a consequent decline
of photosynthetic rate. Mesophyll-specific overexpression
of OsMGT3 markedly improved photosynthetic efficiency
and growth performance in rice.

5. Identification of Si transporter in tomato

We identified a functional influx transporter for Si in
tomato, a non Si-accumulating species. We found that
low Si accumulation in tomato is attributed to the lack of
functional Si efflux transporter Lsi2 required for active Si
uptake.
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Our research has been focused on the molecular, cellular
and physiological response and adaptation mechanisms of
plants under environmental stresses. We have studied new
functions of water channel aquaporins as ion transporters
and the role of aquaporins in seed formation. We also are
focusing on the aluminum (Al) ion, a major inhibitory
factor of plant growth in acid soils. We are studying Al-
sensitive and Al-tolerant mechanisms in plants, the ALMT
genes which is an Al-tolerant gene, and the ALMT-family
genes in several plant species.

1. Functional analysis of aquaporins

We examined rice PIP2-type aquaporins and revealed
that only OsPIP2;4 showed ion permeability among OsPIP2
all of which showed water permeability in the expression
system using Xenopus oocytes. OsPIP2;4 showed
permeability for K and Na’, but not for CI. The channel
activity was inhibited strongly by Ca*. Single amino-acid-
exchanged mutated OsPIP2;4 proteins were generated to
investigate the molecular mechanisms of water and ion
permeability. We detected one mutated OsPIP2;4 protein
that showed water but not ion permeability, and another
one that showed ion but not water permeability.

We also 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. The analysis using
the Xenopus oocyte expression system revealed that
AtTIP3;2 showed clearly water permeability but AtTIP3;1
did not. In addition, AtTIP3;1 could not increase the water
permeability by co-expression with other molecular species
(e.g., AtTIP3;2) which showed the water permeability
unlike barley HvTIP3;1. An AtTIP3;1 mutant with the
amino acid sequence of the C-terminal replaced with that
of AtTIP3;2 showed water permeability, suggesting that
AtTIP3s contain the region to control the water transport
in the C-terminal region. We are investigating amino acid
residue(s) essential to the water transport in this region.

2. Analyses of Al-tolerant mechanism in tobacco cultured
cells, and an ALMT-family gene in tomato
Transcriptome and qRT-PCR analyses between wild-type

and aluminum (Al)-tolerant (ALT301) tobacco cell lines
indicated the upregulation of the gene encoding RAP2.3-
like protein in ALT301. RAP2.3-like protein is involved in
hypoxia response and is degraded by NO (nitric oxide)-
dependent proteolysis, where NO is produced by nitrate
reductase (NR). Levels of NR gene expression, NR activity,
and NO production were all lower in ALT301, compared
to the wild type. These results suggest that hypoxia-
like metabolism enhanced by the repression of the NO-
dependent proteolysis is associated with the Al-tolerant
phenotype of ALT301.

On the other hand, we found that one ALMT-family
gene is expressed in fruit of tomato (Micro-Tom), and the
protein showed the function of transport fumarate and
succinate as well as malate. Furthermore, metabolomic
analyses showed no change of malate, fumarate and
succinate contents, but the GABA contents in fruit was
increased. Therefore, it is possible that the SIALMT
protein might be involved in GABA transport in fruit. Now,
we are analyzing the GABA permeable function for this
transporter.
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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. Hadaka virus 1: A capsidless 11-segmented (+)RNA virus
from a phytopathogenic fungus Fusarium oxysporum
Fungi collectively host various RNA viruses. Examples

include encapsidated double-stranded (ds) RNA viruses

with diverse genomic segment numbers (from one to
twelve) and capsidless viruses with non-segmented
positive-sense (+) single-stranded [(+)RNA] genomes.

Recently, viruses with unusual intermediate features of

infectious entity between encapsidated dsRNA viruses

and capsidless (+)RNA viruses were found. They are
called polymycoviruses that typically have four to eight
dsRNA genomic segments associated with one of the
virus-encoded proteins, and are phylogenetically distantly
related to animal (+)RNA caliciviruses. Here we identified

a novel virus phylogenetically related to polymycoviruses,

from the phytopathogenic fungus Fusarium oxysporum.

The virus termed Fusarium oxysporum multi-segmented

RNA virus 1 (FoMRV1) has eleven (+)RNA genomic

segments, the largest number in known (+) RNA viruses.

Nevertheless, FOMRV1 lacked a typical structural protein

of polymycoviruses and was not pelleted by standard

ultracentrifugation, implying an unusual capsidless nature
of FOMRV1. This study reveals a potential novel lifestyle of
multi-segmented RNA viruses.

2. Virome analysis of barley aphid populations

Aphids are important insect pests affecting a wide
range of crops and also vectors of many agriculturally
important plant viruses. Aside from harboring numerous
plant viruses, aphids are known to host several insect-
specific viruses. Nevertheless, there is still limited
information about the viromes of aphid populations,
particularly those that infest cereal plants in the field. In
this study, a metatranscriptomic approach was used to
investigate the viromes of aphid populations collected
from a barley field for consecutive three years. From the
aphid transcriptomes, we identified at least 56 virus-like
sequence contigs related to RNA viruses such as nege/
kita-, flavi/jingmen-, and luteoviruses including eight
putative novel RNA viruses. In addition, we also discovered
that some aphid-associated viruses including nege/Kkita-
like viruses are present in different aphid species and plant
samples. This raises the speculation that aphid-associated
viruses may be distributed to varieties of aphid species via
plants as the reservoirs. The results of our study enhance
our knowledge on the diversity, spread and evolution of
insect viruses that are related to plant viral pathogens.
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The group is focusing on plant defense against
herbivores using field research approaches combined with
the advanced molecular biology methods.

1. Discovery of novel aspects in ethylene function in rice

Ethylene is plant hormone with multiple roles in growth
and stress resistance. Although rice can grow easily in
water, ethylene is required to promote elongation of rice
seedlings subjected to excessive flooding (submergence)
stress. When we examined the volatile organic compounds
(VOCs) in rice leaves treated with ethylene (1 ppm) or
artificial flooding, VOC levels dramatically decreased
in ethylene-treated/flooded rice seedlings (5-7 weeks).
By analyzing hormonal contents and marker gene
expressions, we found that exo- and endogenous ethylene/
flooding specifically suppresses production of VOCs at
transcriptional level that can be interpreted as efficient
protective measure against over-accumulation of VOCs
during submergence in the young rice plants. In addition,
ethylene also suppressed VOCs in older plants after
transition to maturity, revealing a new ontogenetic role of
ethylene in rice. Our data bring multiple new viewpoints on
ethylene function in rice, in particular when the rice plants
are responding to stress.

2. Study focusing on mechanical defense in rice

Chemical defenses form an effective barrier to
herbivores that is often species-specific. In addition,
plants use structural (mechanical) features such as
thorns or spikes to fend off herbivores. In our current
study with NERICA (New Rice for Africa) rice, which is
an interspecies hybrid between Japonica rice and Oryza
glaberrima of African origin, we found that NERICAs are
conspicuously susceptible to grasshopper damage in the
paddy fields. From detailed analysis of NERICA defense
traits, NERICA leaves lacked sharp spikes on their leaves
that would normally be impregnated with silicon (Si).
By artificial removal of silicified spikes from Nipponbare
leaves, and by comparison to silica-deficient IsiI mutant
used in the collaboration with the Group of Plant Stress
Physiology, we were able to demonstrate that incorporation
of Si into spiky trichomes is indispensable for durable
resistance of rice to voracious grasshoppers. We propose
that NERICAs could be improved by introgression of
“spiky” trait into their genome, after genetic dissection of
their spike-less nature. Our results also suggest that supply
of Si is crucial for rice defense, as it has been reported in
the recent literature on the use of Si for amelioration of
defense in various crops.

3. Screening of chewing herbivore-associated microbiota

In continuation of group efforts to identify new elicitors
from insects, we monitored bacterial symbionts in
herbivore oral secretions as potential source of elicitor-
generating factors at plant-insect interface. This year, we
identified several microbial strains capable of producing
oligomeric sugars from herbivore-ingested plant cell walls
that showed elicitor activity in rice cell bioassays.
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Our ultimate goal is to design new rice plants to cope
with biotic and abiotic stresses and improve important
agronomic traits. We have been working on immune
receptors and the small GTPaseOsRacl, which are major
components of rice immunity. Our main achievements in
2020 are described below.

1.Identification of phytocytokines involved in rice

immunity

In animals, numerous endogenous (self) small
polypeptides called cytokines act as signaling mediators
to play important roles in the modulation of immune
responses such as inflammation. In plants, information
regarding endogenous small peptides analogous to animal
cytokines is limited, and identification of cytokine-like
peptides in plants is an important and challenging goal.
In this study, we tried to establish an efficient pipeline to
identify cytokine-like peptides involved in plant immunity.
Transcriptome analysis alone is unable to capture proteins
that are encoded by genes with no obvious change in
expression, and with proteome analysis alone cannot
capture low-abundance proteins. Integrative analysis of
these two “omics” datasets may yield complementary
information and help to identify novel small peptides. Using
our transcriptomics- and proteomics-based screening, we
identified 236 small secreted proteins (SSPs) that were
induced by rice blast fungus and its elicitor, chitin. These
SSPs include two previously studied immune peptide
families, RALF and PSK. Moreover, we identified a novel
SSP named IRP that plays a role in rice immunity. Our
work contributes to further understanding of how plants
control immunity through endogenous peptides.

2. The immune switch OsRacl forms two distinct immune

receptor complexes

It is generally believed that pattern recognition receptors
(PRRs) and intracellular nucleotide-binding and leucine-
rich repeat containing proteins (NLRs) are governed
by distinct activation mechanisms. We have previously
reported that the rice small GTPase OsRacl plays
key roles in immunity triggered by both a PRR named
OsCERK1 and an NLR named Pit. Many components are
involved in immune complex(es) with OsRacl; however,
how the immune receptors OsCERKI1 and Pit, OsRacl,
and OsRacl’s binding partners organize the protein
complex(es) remains to be explored. Here, we reveal that
OsRacl assembled into two distinct immune receptor
complexes with OsCERK1 and Pit. Activation of OsRacl
led to the assembly of a large protein complex. Chaperone
Hsp90 contributed to the proper localization of Pit at the
plasma membrane and the immune induction of Pit. As
far as we know, this is the first study that has systemically
clarified the components of PRR and NLR receptors in
rice. We therefore believe that this study contributes
substantially to our understanding of how PRRs and
NLRs orchestrate rice immunity.
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1. Regulation of lanthanide (Ln)-dependent methylotrophic
pathway in Methylobacterium species
Methylobacterium species are ubiquitous bacteria

living on the plant surface, and they utilize methanol

emitted from plants. They have two different methanol
dehydrogenases (MDHSs), which are either calcium (Ca)-
dependent or lanthanide (Ln)-dependent. In the presence
of Ln, Ln-dependent MDH is expressed and the enzyme
oxidize not only methanol but also formaldehyde. We
revealed that some species contain functional glutathione-
dependent formaldehyde oxidation pathways in addition to

a well-conserved H,MPT pathway. On the other hand, we

identified a sensor kinase that switches the expression of

MDHs.

2. Chemotaxis toward methanol in Methylobacterium species

Bacteria can swim toward higher concentrations of
favorable substances such as growth substances, and
this phenomenon is called chemotaxis. We found that
Methylobacterium species exhibit methanol chemotaxis and
identified three sensors responsible for it. These proteins
respond to the presence of lanthanides, showing different
subcellular localization and different ligands.

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 the 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. Study about symbiotic interaction between phytoplankton
and bacteria

Heterosigma akashiwo is a cosmopolitan phytoplankton
species that occasionally causes dense bloom in thalassic
sea. The bloom formation, or aberrant rapid propagation of
the alga, is linked to eutrophication of the area, particularly
to the increase in the concentrations of nitrogen,
phosphorous, and ferric compounds.

Our group has focused on the possibilities that the
interaction between H. akashiwo and accomplice bacteria
resulting in the growth promotion of the former. To date,
we have isolated more than 80 strains of marine bacteria
from H. akashiwo bloom. Interestingly, several of the
isolated bacteria promoted growth of the algae under
nitrogen and/or vitamin Bs-limiting conditions. Also,
many phytoplankton including H. akashiwo uptake Fe*
jon and utilize it for metabolism. Some Fe*-compounds,
such as FePO, and FeCl,, are poorly-soluble, thus are
hardly utilized by algae: several of the isolated bacterial
strains promoted the growth of H. akashiwo in the media
with such ferric compounds. This is potentially due to
the ‘siderophores’, natural iron chelating agents, that are
produced by the bacteria. These observations suggest
that the metabolic pathways of bacteria associated with
H. akashiwo bloom participate in shaping the nutritional
conditions for the alga, thus playing crucial roles for bloom
formation in nature.
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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 establishment of genotype and phenotype
databases; 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 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 the
samples should be stored in duplicate.
(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 germplasm

Our group is focusing on the isolation and
characterization of the genes involved in agronomically
important traits using barley genetic resources.
(a) Genome analysis in barley

The international consortium including Okayama
University has sequenced the chromosome level
assemblies of 20 diverse barley genotypes using advanced
sequencing and alignment techniques.
(b) Development of phenotyping techniques for barley

seed shape diversity

A Collaboration project with JST PRESTO, Nagoya
University, Osaka University, and others, has developed
a basic technology for efficient evaluation of crop seed
morphology using Al-based learning of synthetic images
to detect a large amount of diversity in barley seed shape
(Iength, width, aspect ratio, etc.).

3. Research for the hybrid vigor and flowering traits of

barley

Our group is developing seed production technology
using a new flowering mutation of barley and producing
new alleles of flowering mutations by genome editing
technology. Combining these technologies, we aim
to ensure high quality biomass production in poor
environments due to the expansion of arable land, and
reduction of carbon dioxide emissions.

4. Genetic transformation and genome editing in barley
Our group is searching for the genes related to the
efficiency of genetic transformation in barley. To identify
those genes, we are using the population derived from
the crosses between “Golden Promise”, an amenable
cultivar for transformation, and “Haruna Nijo” or “Full
Pint”, recalcitrant for transformation. In addition, we
have succeeded in site-directed mutagenesis of barley
seed dormancy genes @sd1 and Qsd2 by genome editing,
which will be applied to the breeding of tolerant lines for

preharvest sprouting.
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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 2020 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 two sister species of
arctic-alpine plants (Cardamine nipponica-Cardamine
bellidifolia; Brassicaceae). Until this year, we found that
(1) the lower latitude C. nipponica have diverged alleles
from the higher latitude C. bellidifolia in PHYB and that
(2) PHYB from Cardamine bellidifolia (CoPHYB) and
Cardamine nipponica (CnPHYB) have differences in
thermal sensitivity. Instead of physiological experiments
using transgenic Arabidopsis, we conducted further
physiological experiments using the two Cardamine
species and demonstrated that these species have light and
thermal responses as expected from transgenic plants.

2. A study on conservation of endangered Rumex species

Rumex nepalensis Spreng. subsp. andreaeanus (Makino)
Yonek. and R. longifolius DC. are endangered species in
Japan. Ex-situ conservation has started on the populations
which were located in Okayama Pref. In our institute, ca.
50 individuals of R. nepalensis from 11 populations and ca.
10 R. longifolius from 1 population have been cultivated.
Seeds from ca. 200 individuals of R. nepalensis and 30 of
R. longifolius have been preserved. Rumex nepalensis and
new hybrids have been analyzed by flow cytometry and
DNA sequencing for evaluating genetic disturbance among
them.
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Our group has been identifying and characterizing
important genes controlling morphogenesis and seed
chemical compositions of cereal crops, particularly barley
(Hordeum vulgare L.). Our research mainly focuses to
reveal molecular mechanisms underlying beneficial
agricultural traits. Our main achievements in 2020 are
described below.

1. Molecular genetic and physiological analyses of albino

lemma mutants of barley

The albino lemma 1 (almI) mutants of barley (Hordeum
vulgare L.) exhibit obvious chlorophyll-deficient hulls.
Hulls are seed-enclosing tissues on the spike, consisting
of the lemma and palea. The alm1 phenotype is also
expressed in the pericarp, culm nodes, and basal leaf
sheaths, but leaf blades and awns are normal green. A
single recessive nuclear gene controls tissue-specific
alm1 phenotypic expression. Positional cloning revealed
a strong candidate of the causal gene. Transmission
electron microscopy revealed that, in lemmas of an alm1
mutant, the chloroplasts lacked thylakoid membranes.
Compared with wild type, alm1 plants were similar in leaf
photosynthesis, but declined in spike photosynthesis.
The alm1 mutant significantly declined in 100-grain
weight, indicating the important contribution of spike
photosynthesis to grain filling.

2. Molecular diversity of phenol color reaction in foxtail

millet

To elucidate the diversity and evolution of the
Si7PPO gene that controls phenol color reaction (Phr)
in foxtail millet, Setaria italica, we analyzed sequence
polymorphisms of the Si7PPO gene in 39 accessions
consisting of foxtail millet landraces (32 accessions) and
their wild ancestor ssp. viridis (seven accessions) collected
from various regions in Europe and Asia. The accessions
included wild type (positive Phr) and three different types
of loss-of-function phenotype (negative Phr), “stop codon
type”, “TEl-insertion type” and “6-bp duplication type”,
found in our previous study. We constructed a phylogenetic
tree of the gene and found that accessions with positive
Phr showed higher genetic diversity at the nucleotide
sequence level. We also found that the three different loss-
of-function types formed different clusters, suggesting
that landraces with negative Phr have multiple origins
from three different lineages including both landrace and
ssp. viridis accessions with positive Phr. The results were
obtained in collaboration with Dr. Fukunaga, Prefectural
University of Hiroshima.
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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. Our progress in the year 2020 are described
below.

1. Exploring and utilizing useful genes from diverse rice
genetic resources

A core collection consisting of 172 African rice (Oryza
glaberrima) accessions was evaluated by comparing
fertilities under field condition and under heat stress
during the maturation stage to identify useful genes
improving yield under the condition of global warming. We
also collected phenotypic data of basic agricultural traits
such as leaf size and plant heights. Phenotypic analyses
on leaf shape and spikelet structure were conducted in a
population of 144 F, plants derived from a cross between
Asian rice O. sativa and wild rice O. longistaminata and the
phenotype data suggested a large phenotypic variation and
complex regulation by multiple genes.

Whole genome sequencing revealed that the fertile
tetraploid (4X) lines generated from anther culture of F;
plant between African rice cultivar, O. glaberrima (2X),
and Asian cultivar, O. sativa (2X), possesses two parental
genomes equally with combination of two homozygous
and three heterozygous genotypes. The progeny of the
tetraploid with relatively higher seed fertility tended to
show higher seed fertility.

Both genotype by genotype (G x G) and genotype by
environmental interaction (G x E) were observed by the
analysis of heading date in 8-way MAGIC (multi-parent
advanced generation intercross) population at two locations
(Kurashiki and Tsukuba). The G x E was suggested to be
caused by specific haplotype of one forage rice variety that
is originated from Taiwanese rice.

2. Construction of a simple image machine learning

pipeline

Automatic classification and analysis of obtained
images is required in many research fields. On the other
hand, at present, image classification using machine
learning requires knowledge of data science or expensive
applications, which is a barrier for non-data scientists to
enter image classification using machine learning. To
overcome this barrier, we constructed a simple image
machine learning pipeline with Create ML, which Apple
distributes free for application developers, and used
microscopic images taken by ourselves to evaluate its
effectiveness in science. As a result, it was shown that this
pipeline is effective for classification of the microscopic
images and detection of objects in the images.
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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 contribute to improve crop
productivity. Our main achievements in 2020 are described
below.

1. Association study between genetic diversity and
agronomic traits in barley
Using datasets of heading date and genome-scale genetic
polymorphisms of barley accessions in IPSR, through
statistical and machine learning-based modeling, we
revealed the genetic association between genetic diversity
and heading date under field condition in barley.

2. Elucidation of plant-environment interaction with multi-

omics data analysis

With datasets from multiple omics spectrums, such
as transcriptome and hormonome, we revealed diversity
of dynamics of such omics spectrums among barley
accessions under field conditions, and provided possible
relationships between physiological and environmental
changes.

Furthermore, we provide various bioinformatics

techniques in bioinformatics 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.
Four Kenyan young researchers are currently enrolled at
the Graduate School of Environmental and Life Science as
students in the Master and Doctor courses (Supervised
by Professors Sakamoto, Suzuki, and Tani). This year the
program was partly supported by the Japan Society for
the Promotion of Science (JSPS), under the Bi-national
Collaborative Research Program (granted to Professor
Kubo). Under this program, collaborative research on
tomato resource was supposed to be conducted with
Jomo Kenyatta University of Agriculture and Technology
(JKUAT). Due to the pandemic of coronavirus COVID-19,
however, all exchange programs were cancelled in the
fiscal year 2020, and were to be rescheduled in the fiscal
year 2021.
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Rhizosphere Microbiome Section

This section was started with the aim to analyze 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 throughout the year. This year
we analyzed rice and barley samples sampled in 2019.
We found that the rice samples contain relatively diverse
microorganisms that have different oxygen requirements.
In barley samples we detected seasonal changes in
microbiome structure and major predominant bacterial
groups. We will continue sampling this year to confirm the
reproducibility.

Crop Innovation Research Team
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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. Sophistication of barley genome modification technology

We are analyzing the genetic mechanisms of barley
tissue culture responses which are the essential of
transformation. In addition, we are developing the methods
for efficient genome editing in barley.

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 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.
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In this RECTOR program, we have established a
research collaboration system with three research groups;
the laboratory of photo-environmental adaptation group in
Institute of Plant Science and Resources, photosynthesis/
structural biology research core in the Research Institute of
Interdisciplinary Science, and the laboratory of Professor
Michael Hippler in the University of Miinster, Germany.
We will clarify how the photosynthesis participates as an
essential energy supplier with other numerous numbers of
metabolic processes taking place in plant cell. 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.

1. Regulation of linear and cyclic photosynthetic electron

transfer via the Q-cycle

Photosynthetic electron transfer within the Cytb,f
complex includes electron bifurcation in the so-called
the Q-cycle process that takes place within all Cytb,f
complexes. The Q-cycle increases the number of pumped
protons per electron, thereby accelerating lumen
acidification and thus photosynthetic control. The impact
of the Q-cycle on linear electron flow (LEF) is studied
via the Chlamydomonas reinhardtii mutant pgr5. There is
evidence that regulation of the Q-cycle is directly linked to
the onset of cyclic electron flow (CEF) by changing from
a canonical Q cycle during LEF to an alternative Q cycle
during CEF (Buchert et al., 2020). A switch between the
two Q cycle modes was dependent on PGR5 and relied
on unknown stromal electron carrier(s), which were a
general requirement for byf activity. Moreover, we are
applying structural analyses via cryo-electron microscopy
to understand regulation within Cytb, f at high resolution.

2. Regulatory proteins and post-translational modifications
(PTMs) involved in photosynthetic control and
photoprotection
We are interested in regulation photosynthesis via

redox and reactive oxygen species (ROS). Here we are

investigating oxidative modification in the photosynthetic
apparatus via mass spectrometry and redox regulation
in relation to the function of a calcium-dependent
chloroplast-localized thioredoxin, named calredoxin

(CRX). Our functional data indicate that CRX is involved in

regulation of the STT7 kinase. We are further interested

in N-glycosylation as PTM. To this end, we tested several

C. reinhardtii insertional mutants and a CRIPSR/Cas9

knockout mutant of xylosyltransferase 1A, all possessing

altered N-glycan compositions. Taking advantage of atomic
force microscopy and micropipette force measurements,
our data revealed that reduction in N-glycan complexity
impedes the adhesion force required for binding the
flagella to surfaces. Notably, assembly, intraflagellar
transport and protein import into flagella are not affected
by altered N-glycosylation. Thus, we conclude that proper

N-glycosylation of flagellar proteins is crucial for adhering

C. reinhardtii cells onto surfaces, indicating that N-glycans

mediate surface adhesion via direct surface contact.

As adhesion is blue-light dependent in C. reinhardtii,

we are currently investigating a link between adhesion

and photoprotection taking advantage of mutants in

N-glycosylation.
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facilitates the universal, discovery-driven analysis of intact glycopeptides. Bioinformatics btaal042. doi:10.1093/
bioinformatics/btaal042 (2020. 12.)

(12) Ramundo, S., Asakura, Y., Salome, P. A., Strenkert, D., Boone, M., Mackinder, L. C. M., Takafuji, K., Dinc, E., Rahire, M.,
Crevecoeur, M., Magneschi, L., Schaad, O., Hippler, M., Jonikas, M. C., Merchant, S., Nakai, M., Rochaix, J-D. and
Walter, P. Coexpressed subunits of dual genetic origin define a conserved supercomplex mediating essential protein
import into chloroplasts. Proc. Natl. Acad. Sci. U. S. A. doi: 10.1073/pnas.2014294117 (2020. 12. Online preview)
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BARBB LN VERI T L
(List of International Conferences and Symposia)

KREEANLRL=Y b (Atimospheric Stress Unit)
BRER I BHEAERFSE 7 v — 7 (Group of Environmental Response Systems)

(1)  Ooi, L., Ikeda, Y. and Mori, I. C. New insights on the evolution of sulfur dioxide-resistant mechanisms in land plants.
American Society of Plant Biologist Annual Meeting: Plant Biology 2020 World Summit, Online, July 27-31, 2020.

TEERIEXANL XA =Y k (Soil Stress Unit)
¥ A b v A% 7 )V — 7" (Group of Plant Stress Physiology)

(1) Ma,]J. F. Cadmium accumulation in cereal crops. International Forum on Soil, Fertilizer, Crop and Environment, Xi’an,
China (Online), Dec. 9-10, 2020.

Y53 1% 7V — 77 (Group of Plant Molecular Physiology)

(1) Katsuhara, M. Regulation in root hydraulic conductivity (Lp,) and PIP aquaporins under salt stress. International
Workshop: Aquaporins Solutions - Exploring how Aquaporins can Solve Food and Water Challenges -, Adelaide,
Australia (Online), Nov. 2, 10, 16, 23, 2020.

(2) Tran, S. T. H. Survey of Barley PIP Aquaporin Ionic Conductance Reveals Ca*-Sensitive HvPIP2;8 Na" and K*
Conductance. International Workshop: Aquaporins Solutions - Exploring how Aquaporins can Solve Food and Water
Challenges -, Adelaide, Australia (Online), Nov. 2, 10, 16, 23, 2020.

BESEYMARNLAIZ=Y b (Biotic Stress Unit)
Wi - MM ELER 7 Vv — 7 (Group of Plant-Microbe Interactions)

(1) Sato, Y., Shamsi, W., Jamal, A., Bhatti, M. F,, Kondo, H. and Suzuki, N. Maintenance and loss of dispensable genomic
segments of a polymyco-like capsidless fungal virus with an eleven-segmented RNA genome during its infection
cycle. The 39™ Annual Meeting of the American Society for Virology 2020, Fort Collins, USA, June 13-17, 2020.

(2) Das, S., Alam, M., Zhang, R., Hisano, S., Sato, Y., Kondo, H. and Suzuki, N. 2A-mediated co-translational cleavage is
prerequisite for the viability of yado-kari virus 1 hosted by yado-nushi virus 1. The 39" Annual Meeting of the
American Society for Virology 2020, Fort Collins, USA, June 13-17, 2020.

(3) Suzuki, N., Aulia, A., Shahi, S., Hillman, B. L., Cornerjo, C. and Rigling, D. In-tree behavior of diverse viruses infecting the
chestnut blight fungus. The 39" Annual Meeting of the American Society for Virology 2020, Fort Collins, USA, June
13-17, 2020.

(4) Sato, Y. A capsidless eleven-segmented RNA virus from a phytopathogenic fungus, Fusarium oxysporum. 2020 Japan-US
Early Career Online Symposium in 12" Japan-US Seminar in Plant Pathology, Ithaca, USA (Online), Sep. 28-29 and
Oct. 5-6, 2020.

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

(1) Galis, L. Crop protection from herbivores by implementation of eco-friendly approaches and natural diversity. Agriculture
Technology Webinar: Translating Plant Science into Food Security, Malaysia (Online), August 25, 2020.

Y 5E T A~ 7' v — 7 (Plant Immune Design Group)

(1) Fukada, F. A secreted small protein of Ustilago maydis is used as a mediator of hydrophobicity for hyphal aggregates
formation after plant colonization. 2020 Japan-US Early Career Online Symposium, Ithaca, USA (Online), Sep. 29-30,
Oct. 6-7, 2020.

MYBSE Y 7" )V — 7" (Group of Plant Environmental Microbiology)

(1) Nakayama, N., Satoh, A. and Ueki, S. A method for gene transfer in Heterosigma akashiwo, a causative organism of
harmful algal blooms. CELL BIO virtual 2020, Online, December 2-16, 2020.
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5/ LBE1I=v Ik (Applied Genomics Unit)
TBIE B IREEREMANT 7 )V — 7 (Group of Genetic Resources and Functions)

(1) Taketa, S. IPSR and barley. IPSR International web-Forum 2020 on Plant Science and Genetic Resources, Online,
October 8, 2020.

R IEMEEHAZL I 7 (Research Core for Future Crops)

RECTOR 7’1 '35 . (RECTOR Program)

(1) Hippler, M. PSI structure and function. Tel Aviv University, Tel Aviv, Israel, Jan. 20-24, 2020.

(2) Hippler, M. Solar Energy to Biomass 2020: Optimization of Light Energy Conversion in Plants and Microalgae. Porto,
Portuga, Feb. 11-14, 2020.
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RIS KOS YR YT LIER

(List of Domestic Conferences and Symposia)

AKERIEANLZRLZ=Y b (Atmospheric Stress Unit)

FERBELE ) IESE 7 v — 77 (Plant Light Acclimation Research Group )

(1)
(2)
(3)

(4)

(5)
(6)
(7)
(8)
(9)

(10)

(11)

(12)

(13)
(14)

(15)

(16)

(17)

(18)
(19)

(20)

RPGHOAT - 5% ARE - IR B SERAEOIZRE X OREREHER I EE 7% VIPPL 23R 9 %74 ATPase IGMED T, 55 61
B HAMY AR A%, KRBR, 3 H 1921 H, 2020,

BRAE WA H var2 BREOBAYD 75—+ 5 2270 7 b —L0F—% OFEEE, 55 61 [0l H AR 4 fizg 4

42, KBr, 3 H19-21 H, 2020,

Ozawa, S., Gibelein, P, Buchert, F., Mosebach, L., Hawat, S., Scholz, M., Sakamoto, W. and Hippler, M. Chemical
crosslinking combined with mass spectrometric analyses revealed dynamic photosynthetic membrane protein
complex interactions. &5 61 [B] H AMEM A H A A4S, RIK, 3 H 1921 H, 2020,

Florian A. Busch * &K 7% « B8 — « &5F #i - Sara E. Milward - PERT7E — « FHBGA « @R - FEEEN - AT
U] < A B - A 3 - BH#E BSD2 IFEELRTEL E R a2 s L L, EIEEEZ ST S, F6
Bl HA Y A B2 2 2, KBR, 3 H 1921 H, 2020,

] 74 - A B QTL analysis of stay green in sorghum using a RIL population derived from Takakibi NOG. HAE il
o 137 [mlEslHS, a3 H 2829 H, 2020,

T 7 74 AT - B E LIRS - LA - S G - - T5AE - K B e EORILOA A/ — Lz Hw
TV VA LT OuHEERICEIT % QTL . HAHEMARH 137 BERHS, 35, 3 H 2829 H, 2020.

Omollo, E., Ohnishi, N., Hunja, M., Kanegae, H., Galis, 1. and Sakamoto, W. Genetic Dissection of Aphid Resistance in a
Sorghum Cultivar. H AB A 137 BlEHEHS, #al, 3 H 2829 H, 2020,

WE B A% # - ZlRTF - 77yt - RIET - BEEHET - RENA S8k 2 EI 244 4%
ZR B R HUHE L fRAT. HARE RS 137 Mgk, nt, 3 H 2829 H, 2020.

AANER - FIHEW - A B BHET - =R - 7u 7 vl - RIRET - B 27y 7oA R
R DIMFUREENT & X ORGSR, HABMSAAH 137 EdHe, 95, 3 7 2829 H, 2020.

JFHERE - 7v7yET - HRT - ARET - DB B - BHET RAY—F vy —+ (SS) la L BAfED EEFR
(BE) IIb @ “HARAKOWMNGE & 2 OMWE, HAARICHEERYSSE 69 mERHS, £ 74>, 9 H911 H,
2020,

Ozawa, S., Gibelein, P, Buchert, F., Mosebach, L., Hawat, S., Scholz, M., Sakamoto, W. and Hippler, M. Chemical
crosslinking combined with MS revealed dynamic interactions on photosynthetic machineries. HASHi#) 255 84
FIR%, 4HE (Fv74Y), 9H19-21 H, 2020,

Jing, Z., Takami, T., Takanashi, H., Wacera FE. W., Kajiya-Kanegae, H., Ohnishi, N., Iwata, H., Tsutsumi, N. and Sakamoto
W. Characterization of a QTL for stay-green trait associated with organophosphate pesticide resistance. HAH fff:
25 138 [nlG#iHe, 4> 74, 10 H10-11 H, 2020,

Omollo, E. A., Kajiya-Kanegae, H., Takami, T., Kondo, H., Ohnishi, N., Murage, H., Galis, 1. and Sakamoto, W. Resistance
to M. sacchari in sorghum. H ARG 138 RlFEES, 4~ 74 >, 10 A 10-11 H, 2020.

Wacera, F. W., Yamazaki, K., Fujiwara, T., Takanashi, H., Tsutsumi, N. and Sakamoto, W. Elemental profiling of sorghum
seeds to detect QTLs for seed quality traits. H ARG 138 RIFES, 4~ 74 >, 10 H 10-11 H, 2020,
(NN LS - EALES - A B - VINBHH R - $7 T10IASE - REFEOCER - Ve - A B - 38 M Y VA RIL
LMz A0 BRoMY 4 XICBId 5 QTL @, HARBRE YA 138 ik, 4~ 74, 10 A 10-11 H,

2020,

WE B AW - R - PRI - BB T - SR LA - BEHIE T - RS R OTEIR IR 2R T
A L XIS BUR OFEIB AT, HARE RSS2 138 IS, 4 v 74 v, 10 A 10-11 H, 2020.

FEHEZE - 7 v 7 v SR RIRE T RS RBHET AY—F > vy —+ (SS) Ila LBAEDHEE (BE)
IIb O B BRAKDPIE AR T T 2 Wt A SR B E O S0 T a8 v R 7V BEARO BT, HABME
SR 138 Mgk, A v 74 v, 10 H 10-11 H, 2020.

Wacera, F. W. Elemental profiling of sorghum seeds to detect QTLs for enhanced seed quality. ¥ )\ %" 2 WEB 7 — 7
vav 7/, A4, 12H1H, 2020,

WE B AW # - 830G T - BEEET - ERETA BB OTZIRIC B 278§ 4 & L X 9EIRZS AR D YoM R 14 5
fili, #8612 [EpEMSRE RS, A 74>, 12 H 12 H, 2020.

e B - AT i BNt - BRHET - EETA R ORI BE 2R T 4 4 & FRRE RAK O RBITIGHT,
9515 Al A XFERS, £ 94, 12 426 H, 2020,
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BRSNS BERETSE 7'V — 7 (Group of Environmental Response Systems)

(1) FFHE— - SRMORES - LREST - HEL/AVME - SR - EAK AR A - R - FlkEE M EEREIC ST
24 F LXEIBREDLERIE, 5 61 M H AW A B2A 24 2, KB, 3 H 1921 H, 2020,

(2)  SPILFEE - SAWIRER - H L/AME - T AL T - SN - ORI - MAHASRT - RS - R A - AR -
RN - 3 E2 - FFHE - WESEREICB T 2 44 4 FRFEM O EIREED LM . 5 61 0] 0 AR L B2
£, KBR, 3 H 1921 H, 2020,

(3) Ikeda, Y. and Mathieu, O. Analysis for Gene Silencing Mechanism by Plant Mobile Domain Proteins in Arabidopsis. £ 61
bl HAM Y A B A 24 2, KRB, 3 H 19-21 H, 2020,

(4)  Ooi, L., Ikeda, Y. and Mori, I. C. Evolutional implication of sulfur dioxide-resistant mechanisms in plants. & 61 || H A
YA, KRB, 3 19-21 H, 2020,

(5)  HLT - AR - KRE—IE - $aRFEA « RIS - A - BT - REAEL - SPERT - HEE Ab-
GALFA % 72 2V 7 O 2 ST REERE O R, 55 61 M H AR R B2 dp 2, KB, 3 H 1921 H,
2020,

(6)  WRAETFT - SRIFE T - BT - BB —BR - EHEE Y ofMIEsNEIZE £ 415 small RNA OFFENT. 25 61 (7]
HAMY R F 2, Rk, 3 H 1921 H, 2020,

(7) Mo REAT - B W - AEFERMN - IR fLIMlacFId 2 ALMT Y » JTBHE R OBEREMNT. 28 61 [0l H AH
Bl dE 2y, KBR, 3 H 1921 H, 2020,

(8) EIHHHRS « B - JFiE 4 - 3 22 - @HWORES - FHE— - VLS HHRoA A 2aF¥ar7ar sy aryold
FEIET co N 28000, HATMYSRH 137 MiEHE2, W5, 3 H 2829 H, 2020.

(9)  HAHKI - FIHIRSE - FEHE 4 - 3 52 - SRWURED - FFHE— - SFIIEE A4 A X oM ERESEORMNE R,
HABM A2 137 EEssy, #5t, 3 H 2829 H, 2020.

(10) MBHEABGT- « FJIEK « PR — « (LfSE - oK 8¢ - M2 - FLEE - RS £ =377 O DNA X F )L
{LHIGEIBERS © R & B oPEC. 5 84 I H AW A2 FS, v 74, 9H 1921 H, 2020,

(11) Rk # - ANET: - FrIFER— - oS - B R - IREEA 52 - TR 1 - R EIE T - B s - AR - Ml s -
WG e ARXR= IO E A A LX T 2 — FEHA Y R T L OFEME, 55 84 B H AV £ ES,
FvI74 v, 9H 1921 H, 2020,

(12) [MEse - R - IR SE A - AR - JURHIAY - PSR - TILBEE - ZILREE P tary Py 7ies
\7 %5 mRNAFRSE & R Y AMMOBRMEIC OV T, 5 84 MIHAMYER TR, A 74y, 9H 1921 H, 2020.

(13) MWiHPrT fEY Okl E €7 7 Al (DNA X F- Utz i), fR: 7 a v 7 4 7% 2020, 4 > 7 4 v,
10 H 18 H, 2020.

(14) WHFET WMo s/ Al 2 A =X L & 2R AN C, A0 2 FEMPIB: 487 7 4 7 v AR,
T4 v, 11 H9H, 2020.

(15) MY B> TEDLIBETDIRE6E— T8 5274 7 A, 13 ? —. MR FEEF Y RIEDIE T
%> 74>~ (Summer) Science School, %> 74 >, 11 H 21 H, 2020.

(16) T MO & DNA X F UL, WERY: - fILREAEFEREY v Ry L, v 74, 11 H 26 H,
2020,

(17) VFbESE 7 — 2 Blaic o CMEYRRET R R O REEE, MR RIS ITZaHEE F2E CREST WFEaeis TBR 28 Bl 12t
T 2 Y OFE @ ORI &SI 7 SR O I, RIS TEREEA BN S 2D X A
Z A LRI, Ay o4y, 12 H2H, 2020,

BRISHEBE 7> 1-BHFE 7'V — 7 (Group of Functional Biomolecular Discovery)

(1) B R — - W - R P — - BRI - 2K 2 - ZH 2 - AR HiBRAEY O T A TR ERRGEE D 72 0 D
RN THRER AL RS A 7 A OREE, 5 34 M THBUEAIH Y v R v A, MBS 1 H 21-22 H, 2020,

FHRIEANL A=Y I (Soil Stress Unit)
¥ A + L A% 7V — 7 (Group of Plant Stress Physiology)

(1) Konishi, N. and Ma, J. F. Role of ammonium transporters in ammonium uptake by rice roots. The 61* Annual Meeting of
the Japanese Society of Plant Physiologists, Osaka, March 19-21, 2020. (f #RDO 7 v =7 LRI BT 2 7~
BV AWREAR L 7 7 ) —ofHEl. 61 i H AR 4Bl ALy

(2) Che, J., Yamaji, N. and Ma, J. F. Mutation of OsVITZ2 alters iron distribution in rice. The 61% Annual Meeting of the
Japanese Society of Plant Physiologists, Osaka, March 19-21, 2020.

(3) Lei, G. J., Hisano, H., Saisho, D., Yamaji, N., Sato, K. and Ma, J. F. Mechanism underlying differential expression of
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(4)
(5)

(6)

(7)
(8)
(9)
(10)
(11)
(12)
(13)

(14)

(15)

(16)

(17)

HvHMAS3 involved in cadmium accumulation in barley. The 61% Annual Meeting of the Japanese Society of Plant
Physiologists, Osaka, March 19-21, 2020.

Huang, S., Yamaji, N., Xia, J. X. and Ma, J. F. Functional characterization of OsCASP1 involved in formation of Casparian
strip in rice. The 61* Annual Meeting of the Japanese Society of Plant Physiologists, Osaka, March 19-21, 2020.

Yamamoto, S., Kawai, Y., Okumura, M., You, T., Mitani-Ueno, N., Yamaji, N., Ma, J. F. and Kinoshita, T. Plasma membrane
H*-ATPase is required for active Si uptake in rice. The 61* Annual Meeting of the Japanese Society of Plant
Physiologists, Osaka, March 19-21, 2020. ( A #flflafii H-ATPase D RESIAY 7 Si B D IAA DL, 5 61 [0l H A
T A B e R4y )

Ding, G., Lei, G. J., Yamaji, N., Yokosho, K., Mitani-Ueno, N., Huang, S. and Ma, J. F. Identification of a transporter for
preferential distribution of phosphorus in Arabidopsis. The 61* Annual Meeting of the Japanese Society of Plant
Physiologists, Osaka, March 19-21, 2020.

F BB - Ak B - SRR - BRIERGNIA - BRI - 55 8 - KT R WY 0GR & KB 2RI 5 Mg &
AZ ALY > AMEFERENS, HARLEEINRNES 2020 IR, B (A 74 >), 9H 810 H, 2020.

SRR - (LHER - 55 3 7 A BBEER Lsi2 O FELES T SIET3,4,5 OEEREMRNT. HARLIEMEN A2 2020 4
ks, a8 (Fv74 ), 9H810 H, 2020.

ANV - B @ 7 A BREER Lsil oMM HICEE 3 2 F— 7 OFE., HATENRLES 2020 4250 LIRS,
gl (Fr74v), 9810 H, 2020.

REPRE - TR - AL - B - L hER - 0B A - EIRE S A RO U A Y RZIEZMEICE G 2 kA,
HAR IR 2 2020 SEERILIIR S, B8 (Fv 74 v), 9H 810 H, 2020.

RN - (Db - 55 @48 v N0 = UV ESERTICBI ST % FeNrampb OEEBEMENT. HA IR~ 4 2020 4
FERILIRS:, B (A 74 v), 9H810H, 2020.

W - 4 OKIHIE - (LHbER - A% HZE - J5 @85 Identification of a transporter responsible for Zn uptake in rice.
HA T IER A2 2020 FFERILRS, B8 (A 74 ), 9 H 810 H, 2020.

B4 - JE H$%  Different roles of two variants of a half-size ABC transporter in Al accumulation and detoxification of
buckwheat. HARLIEILRN AL 2020 FEERIIRZ, B8 (A~ 54 v), 9H 810 H, 2020.

Supriadi, S., Chikoti, Y. E,, Duangkhet, M., Chungopast, S., Tajima, S., Ma, J. F. and Nomura, M. Effect of ferritin for
nitrogen fixation in Lotus japonicas nodule under various iron conditions. H A 1-8E[lul2E 4y 2020 4ERER A2,

B (Av74v), 9H 810 H, 2020.

WER L —%—7 7L —> a v ICP-MS I X 2D TiHEA A =2 v 7. %otk ZERNEOEN E=
A A= v 7, HARTEIERAS 2020 EERIIKS, YR TL L YDA X =00, g8 (A 74 V),
9 H 810 H, 2020.

HHhiER o S 27 VA ZIE L Ta X OREMiZ2ED 5. BiERA-MIURFEEFERY YR U L, HE (F
v74v), 11 H 26 H, 2020.

ANV - JE B A ROT VRS ARINICEIT BT VES Y A 1 7 7 ) —0RE, HARLHEEES
BAVESCG R, Ml (A 74 ), 12 H3 H, 2020.

Wi oy 1AL B2 77 )L — 7 (Group of Plant Molecular Physiology)

(1)
(2)

(3)
(4)
(5)
(6)
(7)
(8)
(9)

KRPGHRHE « HEFEEAR X ML AYEECOA A L X7 7 78 ) v HvPIP2;1 OV Y IEEAiIC X 2 HGEEYE (Lp,)
DO T ITHIGIRERS. 58 61 [l HAE AR Bi2E 2, KBK, 3 H 1921 H, 2020.

IR - INRSSE A - 7 v & g i)l 5 - BIFRER « HEFHEBERM - SAAR - BE AR - 2 v 7 F v 7 ~ob .
NY =7+ Y L) IR A 2D TILLING 285848 % H\» 72 OsHKT1;4 Na" Bk A DA M L AT IcE T
2 AR PEEERE DRI, 5 61 M HAREY) AR 2y, KPR, 3 H 1921 H, 2020.

FHARZT - HEER > uA X F A FRIEER 7 7 78 > (ATIPs) /K i o i, & 61 [l H AR 4
Meggy, RBR, 3 H 1921 H, 2020,

e e REFT - % B - B5HERMR - ILATET  Functional analyses of ALMT malate transporters expressed in guard
cells. % 61 [0 H AR L Bl2 A2, RBR, 3 19-21 H, 2020.

Imran, S., Katsuhara, M. and Horie, T. Expression and Ion Transport Activity of Salt Tolerant Pokkali Rice OsHKT1;1
Variants. % 61 [0l H ARG Bl 22, KB, 3 7 19-21 H, 2020,

Tran, S. T. H., Katsuhara, M. and Horie, T. Ca*- sensitive and non-selective Na'/K' channel activity in a barley aquaporin
HvPIP2;8. 55 61 [0l A L2 4, KB, 3 A 1921 H, 2020,

e REAT - BEEFN - IIARET - R 2 WYOKATHEIET 2 ) v WA A O R . HARLIEME:4x 2020
FEERILRS, B (v o4 v), 9H 810 H, 2020,

TR - el RET - HEEAR - IR FovakiEZiilaz vz 70 3 =7 SIS 1T 2 iR ICESR OB
b, HARTIERRY:2 2020 FERILRS, 8% (A 74 ), 9H 810 H, 2020.

WIOSCH - EHAEM - ML - o2 K247 - P A - iR 2 - BIREER - S 7v 3 =7 4 £8hEY
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Melastoma marabathricum 128} % MATE &7 ORRERHT, HALIEIRAS 2020 MRS, A8 (4
74 ), 9H 810 H, 2020.

(10) ik RFEAT - BHEFEEN - IUAES - B R ZALALMT F ¥ 2L OBEHIH 2 A = X &, BARY -5 84 [MIk4,
Al (v 74 v), 9H 1921 H, 2020,

(11) SER=ARR - JRVLRH - HIFEAR PIPLAELY 7 7 RV v KEEBEGEOF L WilMEL 2 2 = X &, HARY) 725 84
FIKE, 4diE (Fvo4>), 9H 1921 H, 2020.

(12) Kl HJEEAR 4 27 27 7K v OsPIP2;4 O ¥ G & RKEMME (Lp,) DR, 55 52 [MRIFFesE &, BEA (4
¥74v), 11 H 2122 H, 2020.

BRE4AYARNLRIZvY M (Biotic Stress Unit)
) - A H AR 7' )V — 7 (Group of Plant-Microbe Interactions)

(1) feméE 1% - Shamsi Wajeeha * Jamal Atif - Bhatti Muhammad Faraz - YT - $iR{E5A ¥ ¥ 7> FL 2 11 40ffi
RNA 7 A )V A4 32 Fusarium oxysporum BRI % G 2 BC 2T ) Loz R 3 2002 A 2 FEEHA
R Ry, BIRE, 3 H 1921 H, 2020,

(2) TEEIEE - bk G - SARMEIL - TS R A YT X ) RSN 7 2 = 2 AR A4 VR IZOWT, Al
2 R H AR A2 R, BIRE, 3 H 1921 H, 2020,

(3) Telengech, P. K., Micheni, C. M., Hisano, S., Kondo, H., Arjona-Lopez, J. M., Lopez-Herrera, C., Kanematsu, S. and
Suzuki, N. Diverse partitiviruses from the phytopathogenic fungus, Rosellinia necatrix. 41 2 5% H ARV iR HLLE
R4, BRE, 3 H 1921 H, 2020,

(4) HHEE)S T - Matteo Calassanzio + Affi3A#E « Atif Jamal « $5ARE A « TELREE SRIREY A V2757 7 Sh o Hi,
IRES DIRR & 77 7 LR, A 2 RS H AR B A Rey, BEE, 3 H 19-21 H, 2020,

(5) 4 WA 75 1% - Shamsi Wajeeha + Jamal Atif -+ Bhatti Muhammad Faraz « T % 7 ff - 5 K {8 30 Hadaka virus 1: A
capsidless 11-segmented (+) RNA virus from a phytopathogenic fungus. % 35 [B[HEPYUE 7 £ L AHF5E4, Bk,
9 H 19-20 H, 2020.

(6) fBEA71% - Shamsi Wajeeha « Jamal Atif - Bhatti Muhammad Faraz « YIS - $5R(E5A SRIREOF X v 7> F
LARNATANZ2H (KU 374 IVAENT AT AVA) ORISR0 2 F 5 H AR E: 2B
vy, B (v o4 V), 11 H7-8 H, 2020,

(7) ST - BNTE - EHEES - ITAKRE - $aRE8h - TEEHKRIE WL A Epichloé festucae DL A )V A Wi
TR, A 2 R AR Pl 2 B 2, B (X v 94 v), 11 3 7-8 H, 2020.

(8) Neang, S., Mizutani, Y., Das, S., Kondo, H., Suzuki, N., Arakawa, M., Rattanakreetakul, C., Pongpisutta, R. and Chiba, S.
Characterization of novel alphapartitiviruses infecting the rice pathogen Rhizoctonia oryzae-sativae in Thailand. 4371
2 fEJE HARTY B 2 B 2, B (A 74 v), 11 H 7-8 H, 2020,

(9) IEREEA - 8AREL RIREOWHX ¥ 772 F L AL OB RNA 7 A )V ADFERE, 74 )V AEEFIRES
2020, ¥ 74 v, 12 H 1819 H, 2020,

(10) Das, S. Proof of concept for the neo-viral lifestyle of yado-kari virus 1 being hosted by yado-nushi virus 1. 7 4 )L 2244 T
e gE 2 2020, 4> 74 v, 12 H 1819 H, 2020.

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

(1) #WTET - T2V - Galis Ivan - FTEEM - FLEHR 7 2 V%2004 2RHE O B FINE DN, AARRIEE
245 MR, B, 3810 H, 2020.

(2) Tohi, T, Hojo, Y., Shinya, T. and Galis, I. Characterization of a novel jasmonic acid-induced amino acid-like transporter in
rice. % 61 [l HAKEY) LR 4y, KBR, 3 H 1921 H, 2020.

(3) Ho, Thanh, N., Shinya, T. and Galis, I. Investigation of mechanisms of host plant selection by rice brown planthopper
Nilaparvata lugens. i 61 [0l HAREYEBIA &4 4, KB, 3 H 1921 H, 2020,

(4) Mujiono, K., Hojo, Y., Shinya, T. and Galis, I. Plant response to flooding stress impairs rice defense systems against
herbivores. £ 61 [A| H AR A Bl r 2422, KBk, 3 H 1921 H, 2020,

(5) (HiEEESE - EANEZR - (W RE - BRI - HIEEESL - Galis Ivan « Mujiono Kadis « #718 % - BElRHEW - A RVE-—HF
BEINEICB T 2 ZEMRHINEN ¥ » 8 78 % 7 — X PBL27 OBSEEMAN, 25 61 [n] HASREY 4 Bl2E 45 2, KK,
3 H 1921 H, 2020,

(6) Omollo, A. E., Kajiya-Kanegae, H., Takami, T., Kondo, H., Ohnishi, N., Murage, H., Galis, I. and Sakamoto, W. Resistance
to M. sacchari in sorghum. The 138" Meeting of the Japanese Society of Breeding, Online, October 10-11, 2020.

(7)  WEORRER - REMER « ERER - FERBE - LR - HiE KK - Ivan Galis « ARIE-—E8 H~NZAEY 3 b VRN
HAERICE 2 04 X F X FERBEINENDIEH A A = XL DR, WA ) X— a2 VHFZEEM - 55—l
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NHIY Yy Ry a, A, 11 H 12 H, 2020,

(8) Takiguchi, M., Uemura, T., Sumioka, H., Yamasaki, Y., Kihara, Y., Shinya, T,, Galis, I. and Arimura, G-I. Functional
characterization of symbiotic bacteria existing in the saliva of Spodoptera litura on defense response of Arabidopsis.
543 gAY rRt, ME (Av24v), 12 H 24 H, 2020.

(9) FEWAE - FEFERE - NEXR - g - BN - IR - 575 % - BRHED - Ivan Galis - RAE A -
BRI >uAf X PR FOoRELY O —IEDT HAK 20 L 72> 7 F VEERE O RIH, 28 43 [+
EYEERES, M (A 74 V), 12 H24H, 2020.

WY g% 7 4 >~ 7' )V — 7 (Plant Immune Design Group)

(1) M3 A small Ustilago maydis effector acts as a novel adhesin for hyphal aggregation in plant tumors. ;&R &2y 1242
VAR EFORBE 8RBT —r v ay 7, fl (v 742), 11 113 H, 2020.

(2) TEREEIR X7 NLR BUGUE2 %504 Pitl & Pit2 OME(LIRIT. RS - MILRFEEFARY v R L JBE (v
74 V), 11 H26H, 2020.

B EE Y2 7' v — 7 (Group of Plant Environmental Microbiology)

(1) IR « FAHE - 25 A - PIEAT - REpEIL - ZH5EE W EE LA E Methylorubrum extorquens AM1
DIVEI)APRERRAY ) —)LTeFurr—E74 V¥4 L0L K= —BET%2 Ao 5KEmT, BE
P HRPUE SRS 56 MiGEHS, B (474 >), 1H25H, 2020.

(2)  IKEFPEA - JEHEE - EAEE - & HA - ZHSEA - BHEW - FUNEEE - BIIEYT Methylorubrum JE MR DK
BRETNICBII27 05 /74 FIDEDT T A A= RLDOMH, 2020 FEHABECAAERES, i, 3 H 24 H,
2020,

(3) HEBRT - WA Methylobacterium aquaticum 22A ##12 & F % Lanmodulin DFEREMENT, 2020 £ H A3 LE S
Kz, fabd, 3 H24 H, 2020,

(4) BEAMET - & WA Methylobacterium aquaticum strain 22A 28279 ) 4L FAL v FDRAH =X L, 2020 FJE
HARZ A Re, fld, 3 H 24 H, 2020,

(5) Yanpirat, P. and Tani, A. Lanthanide-dependent methylotrophic pathway in Methylobacterium aquaticum strain 22A. 2020
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BIGER1=v ;b (Genetic Resources Unit)
77 L% 7V — 7 (Group of Genome Diversity)
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LAXWBITE 7 A7) 7 — LD, HAGEERE 137 MEHES, Ha, 3 H 2829 H, 2020.
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ZEFARD YARE & fRAT, HARBREEANE 137 NS, Hnl, 3 H 2829 H, 2020,
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54 ), 9H 1921 H, 2020,

(13) FHL & - A8 - I B - AR - (URIEA - PEIN 375 - drphighst - JOLEF 22 RIERERAIC L 2 ERE T 7
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TBIE B IREEREMANT 7 )V — 7 (Group of Genetic Resources and Functions)
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[l HAREY) BB A 4R 2, KRB, 3 H 1921 H, 2020,
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(1) Takagi, M., Ozawa, S. I. and Takahashi, Y. Effects of LHCA3 and LHCA?7 subunit deletion on the structure and function of
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22, KB, 3 H 1921 H, 2020,

(2) Hippler, M., Mosebach, L., Ozawa, S. I., Takahashi, Y. and Buchert, F. Photosynthetic Electron Transport Regulation in
Microalgae. £ 61 [n] A A A Bl g fE 2, KBk, 3 H 1921 H, 2020,

(3) Ozawa, S. I, Gibelein, P, Buchert, F., Mosebach, L., Hawat, S., Scholz, M., Sakamoto, W. and Hippler, M. Chemical
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complex interactions. &5 61 [0l H AREY £ P A 4E 2y, KRB, 3 H 1921 H, 2020.

(4)  EORBEM - NEEEHE - SR RS 7 S FEFRADONKMMERTI T VT 7Y 7 2= + LHCA3 KU LHCA7
KAHIZ & % PSFLHCI ORI~ DR 5 84 M H AN P2 Es, fkE (P74 V), 9 41921 H, 2020,

(5) Ozawa S. L, Gibelein, P, Buchert, F, Mosebach, L., Hawat, S., Scholz, M., Sakamoto, W. and Hippler, M. Chemical
crosslinking combined with MS revealed dynamic interactions on photosynthetic machineries. % 84 [n| H A4
RS, HalE (Fv 74 V), 9H 1921 H, 2020.

(6) Rathod Kumar Mithun * /MEE—Jf - Nellaepalli Sreedhar + BHVEE} - EIEHR—E fEE2 7 I FEF 2 DEEME
HEERT R V7 D TEAEED BALFENT. 8 4 RIAAMY FaFES, tiRE (v 74 V), 9H 1921 H,
2020,
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HEAA] - PR T — 2 ay 702 MA A LA XEREEE S5 —
"W IRITD O E 2 DA A L F DIERENE

Hf# 0202041 H 15 H
B« IR A B R OFE AT
FA=AF A= AW IR R ODEE - —aREE (FILERY: - YT

1. B-7NAVIZEATEREFICOWT
BEHAE (TR H AR > & —)

2. fREERGEZR FHE L bR EOE Lo FEEE
BT (T AMEE AT < b #EERR)

3. REDOEFEHSG L 6 RPEFELADID A ~I2HIREIRET ORiPE b b Z D fil~
TR (i AR IR T 15 45 B B L)

4. WEYEENOWERRRICEH L7 EEER Ao 7 7 e —F
SRR (BEAY)

5. T IILOBMIR DD & R4 4 L X DR
i R (R - T

6. A4 LX OB RS 7 Vs & v
WP v (RS h i v & —)

83 ML ) R— a VitgEk 2 - —
"RPIBEREYERR S WFFE D Behiiit )

HfR : 202041 H 28 H
5« IR B R0 E AT
A=AF A= AR B (R - FYmT)

L, A FBINA A2 22K 2 ) 7= > OREELRRIE & Z DI E
TFAEE (RTHERE)

2. HYMIEEER 7 F > AR & REY) D FE i
FAR B (SLAEERY?)

HATIEIRE 2 2020 EEERIITIRZ
SYRIOL] CHMIDIEA A= VT

HEE 202049 H 10 H
it Ay o4
F =BT AV — B (MLRY: - W) - (LHER (RLReE - M) - & GRIERR)

1. WO REMEEZTARS 720D B - RO IENIEA X —2 v I Fik
FHEFHEBE R (A aRE)
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4 . Visualizing Elements in Plants Using X-ray Fluorescence Microscopy ( 1 -XRF)
Peng Wang (Nanjing Agricultural University)
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IPSR International web-Forum 2020
“Genetic resources and plant science”

October 8, 2020
Venue: IPSR, Okayama University, Japan (Online)
Organizers: Shin Taketa and Maki Katsuhara (IPSR, Okayama University)

Session 1:

Introduction “IPSR and barley”
Shin TAKETA (IPSR, Okayama University)

Keynote Lecture “The challenges of using diverse genetic resources for crop improvement”
Peter LANGRIDGE (The University of Adelaide)

Session 2:

Young participants’ presentations

1. LARGE GRAIN encodes a putative RNA-binding protein that regulates spikelet hull length in rice
Wan-Yi CHIOU (National Chung Hsing University)

2. An intrinsically disorder protein serves as integrator of abiotic and biotic stress responses in rice
Meng-Chun LIN (Institute of Plant and Microbial Biology, Academia Sinica)

3. Plant 22nt siRNA mediated translational repression
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Bosheng LI (Southern University of Science and Technology)
4. Chemical biology is a toolkit for plant science and agriculture
Kai JIANG (Southern University of Science and Technology)
5. Evolutionary changes in defensive specialized metabolism in the genus Hordeum
Naoki UBE (Arid Land Research Center, Tottori University)
6. The influence of prenyltransferases on the development of Marchantia polymorpha
Lia VALEEVA (Kazan (Volga region) Federal University)
7. Establishment of Chinese yam (Dioscorea polystachya) as a crop plant in Europe
Janina EPPING (Institute of Plant Biology and Biotechnology, University of Miinster)
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PREEF (Awards)
A b LRSS L — 7, (AR 3 ), WILKSE 3 4%, 4 1 H, 2020,

WY - EEVIMEEAER 2V — 7, A AN (HARZAHHRE SR HIUFZE E PD), American Society for Virology Postdoctoral
Scholar Travel Award, Maintenance and loss of dispensable genomic segments of a polymyco-like capsidless fungal
virus with an eleven-segmented RNA genome during its infection cycle, 4 A 14 H, 2020,

WAk N — 7, it (), 2020 EEHAMYARBME, TEILAEY 2 B L 7Y o EISE R I BT
Wk9E1, 9 H 20 H, 2020,

fEY - EEVIMHBEAER 7 v — 7, Das Subha (RERIZZRIIRE Bh#), BFHFEE, Proof of concept for the neo-viral lifestyle
of yado-kari virus 1 being hosted by yado-nushi virus 1. 7 £ )L A2 &85 TR 84 2020, A~ 74 >, 12 A 1819 H,
2020,
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