H X (Contents)

fiff 258 (Research Activity)

WA b L 2R FRESE 2 7 (Research Core for Plant Stress Science)

REBEEA P L A2 = I (Atmospheric Stress Unit)

JEERBLEISWTSE 7 — 7

(Plant Light Acclimation Research Group) —«ssssessesesseessenseeeecseaetenaiancannes

BN NEITSE 7 — 7

(Group of Environmental Response SyStems) — seesseesseeeessesseaccseasstaseeecseanss

BHBERERE S TR v — 7

(Group of Functional Biomolecular DiSCOVEry) sestsessseeseessssesseasrucaeascnces
THEBEEI 2 F L A=y F (Soil Stress Unit)

WA+ VRSN —F

(Group of Plant Stress PhySiology) —«-«+«s-sessessessesseestessessenenessesssessessenne

¥ 1B 7 —7°

(Group of Plant Molecular Physiology) ««+s«-ssssessessessessessessesesesessensennes
REAMA L A2 = b (Biotic Stress Unit)

Ty - ARV EER 7V — 7

(Group of Plant-Microbe Interactions) —«essesseessseeseecseesseecseecseasseanseaseannens

Ty - BREMHAER v —7

(Group of Plant-Insect Interactions) +eessseessseeesseeesseensneeninitunniennieneennn.

TEYIBREE e N — 7

(Group of Plant Environmental Microbiology) —«steesseeessesseassensensenecaeeaeass

KZE - WAV ERI L ~ ¥ — (Barley and Wild Plant Resource Center)
BEEFR L= b (Genetic Resources Unit)
N 2 I
(Group of Genome Diversity) .............................................................
ARy v — 7
(Group of Wild Plant SCIence) ceeeeceeeereseeceseereruteittiititiieititiieciiecieeecen
77 LBEfEL = I (Applied Genomics Unit)
BEE IR RT 7 — 7
(Group of Genetic Resources and Functions) «seseseseseerencecnceieiiieiiiininanaen.
ey, LB I V-7
(Group of Integrated Genomic Breeding) ..............................................

R RAEYILEBFFE 2 7 (Research Core for Future Crops)
Y7 A Ve F — 4
(Crop Design Research Team) «-seesssesssseesssesssuessstersnsessssessssesnsseennesnns
PRILEfTE T — &
(International Collaboration Team) ......................................................
a7 4 P4 naY—i4EF — 2L (Ecophysiology Research Team)
AF A F 7R
(Ion Dynamics Section) —«esssesseeseessrseecrtstuantuctittuinitiintetsientnsianen
R PE{ AR REBE
(Rhizosphere Microbiome SECtion) «+«+ss+esssesssessseraressstessuessuessuesssesnes
YA ) XN—3 a YF%F — 2 (Crop Innovation Research Team)
IEY 2T 47 AU
(Epigenetics SECHOMN)  +orererererereroretetetettteuttuentutttnttetititeteeteetieanncn
F A L F RS T YR
(Barley Genetic Modification Section) —«sessesssserseseruoneemeniineiiuiniiiinennen.
RECTOR 72 75 Z» (RECTOR Program) «eeeeseseseeesenseeneetuetiniiniieinn.




WL

(Staff)  eeeveererenerereremenititititiitieitititi ittt ittt ettt ettt s ettt e e eaes 17
Y 2 b

(List Of PUDJICAtION)  «e+eeeseesrersenssenstestuimtuiietiuiitiietiuirtuittitastaitettaseaeens .2
F&SSE LAY v AP 7 4

(List of International Conferences and Symposia) ............................................ 31
B XY v RY T LFE

(List of Domestic Conferences and Symposia) ................................................. 35
WFEATEDSEfEL 2o v R 7 L%

(List of Symposium Superintended by the Member of Institute) —«sssesseessseecseeensens . 42
PAHE

(AWArAS)  sereresreresrererettititiititiittiitittitttitattititttittittettittttttattitttttatataes 46
JEFEPFE Y A b GEEFIAH - L FETE A RE)

(List of Joint Projects at the Joint Usage/ Research Center) — «ssssesseesseessasscacscacnens - 47

g DA LFTE (EW / EEE)
(List of Collaborations besides the Joint Projects at the Joint Usage/
Research Center (Domestic/ International)) +eeseeeeesseseecen 52




WH5EiG ) (Research Activity)

AK[FBEANLZRIZY &
JERBLEISE I NV — T

(Atmospheric Stress Unit)

Plant Light Acclimation Research Group

KITN—TTIE, OBEREZH ) ANVT %7 TH 5%
frfk (FE) Dot EHERFO T FHREICIER L, Bl
F L AT T OEREDBEREMNT 2 5 VIS EFEAERD L IHIT
BHEREIC O WL TRRA R FEZ W TR 27> Tw %,

1. 274 7)) — v LR E O R BB % f@tT
PN B BT, EONREREDFRHRT 2 ATA 7Y —
VIEIZEE LA SIBEICE DS, KA IEY LA L
(Sorghum bicolor) @ 2 %#i (NOG K ¥ BTx623) 25 ff
WL 82 AR 2 W T QTL T 2o TE D,
PR AT A7) —VBEBETORERTRTA 7Y —~
BT 2 0 IR ORI 217> T w5,

2. Z VA% DNA OREERE IS 2 0%

TSP I BARE S LT 2 BER A DNA 12, B E{b
W RENT WS, RADBEMICELTHE L 24 L
7% 7 DNA Jrfifés% (DPD1 =%V X7 L 7—%) 13
LB W TH Z2OREAPFEINTE Y, ZLiETM S
POEBAEEIE 2 Fi > 2 L P E N, Al X F X
TR R T Tl O 7T ORE IR, ZBRAEKIZ AT A 7)) —
VER L, EEICB ) 2 ERAGE R T B O P25 IE
THIEDHS D E o, BERK DNA OEZ{LETOR
Wi 22 43 D3, ¥l R BRSS9 % TR Ic D W T
BUEMIT 2 D T B,

3. DB X ZHALFERIN Y VX VB fEX =
Y NOY (4

FALZZ I I = 2L X — 8 o W3 G % 45 9 23,
HGEZRSZTR TV, B2 H = X L 5EEH b
FNVF—ICX MG E Mn 7 7 A5 — DB &4 L 7
215 (Two-step git) PRI NTED., BHIHIEE
DIt (BIPE~F ) TERES\», B2 s
8 VR D1 DRI BAE TR B % fRAT L 7R, H
YT D1 WAL S s — 0. FKREOE T Wi LA
Rl E Nz, T DfEHIE Two-step F1C X 2 #4553 D1 Wt
AAGICBI#E G 5 2 L 2R L 7,

4. PRI DIIRZ KR 2 SCBL S 2 oy - BERS o it
Wk, HYPEAREm E LTIl A (L
Fiho—f) NIcERT3 7 va— 20486 TH 5, #
RO & K E S IHEYREIC L > THRE-> TS, 20
IR Z E T 2 0 THEO M2 HiE L TR 2D T
W3, TNETIC, BARLEURDOMENTD S WAL OKRE S
ZHIT 2 8ETTH % SSGL EIEF 7 & NIc SSG6 T
THAFTHE L7, SHEEIZ, BR ORI 295
BORERERLAZHHET 272012, A 2T FLF 2
THL R V== v 7 %BR L 72,

Our group has been studying the plant’s mechanisms to
adapt to environmental stresses at the molecular level. We
have been focusing on the chloroplasts which participate
in the energy transfer systems of photosynthesis.

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

phenotype in sorghum

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

2. Molecular mechanism of organellar DNA degradation

during plant senescence

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

3. D1 fragmentation in photosystem II repair after photo-

damage

A major target site of photo-damage is the reaction
center protein, D1 in photosystem II. We tested how
the D1 degradation process is affected by qualitatively
different photo-damage according to the two-step model.
The significant increase in D1 fragmentation under blue
light irradiation suggested that primary damage resulting
from the absorption of light energy in the Mn-cluster in the
two-step model was involved in D1 fragmentation.

4. Molecular mechanism underlying the diversity of starch

grain morphologies among plant species

Starch is a biologically and commercially important
polymer of glucose and is synthesized to form starch
grains (SGs) inside the plastids (amyloplasts). Despite the
simple composition of glucose polymer, SG exhibits various
morphologies and sizes depending on the plant species.
However, the molecular mechanisms underlying this SG
diversity remain unknown. To answer this question, we
are now screening and analyzing rice and barley mutants
related to SG morphology and size.
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Our research aim is to understand the molecular system
of the response to abiotic stress in plants at the levels from
gene expression to individual behavior. We are mainly
interested in plant hormone response systems and we have
been analyzing the systems using physiological, molecular
biological and molecular genetic approaches. Our main
achievements in 2019 are described below.

1. Analysis of short peptide FEP1/IMA3 involved in iron-

deficiency response

We are studying the novel short peptide, FEP1/
IMA3, that is involved in the iron-deficiency response in
Arabidopsis. We conducted RNA-seq analysis of the fep1
mutant and drew the gene expression network. We isolated
several mutants that have a defect in the expression of the
FEPI or bHLH39 gene that responds to the iron deficiency
conditions.

2. Establishment of phenomics and model to predict

flowering using field barley

We are conducting a research project to establish a
process to build a model to predict agronomical traits using
the flowering regulation of barley as a research subject.
‘We obtained life-course multiomics data of field barley and
tried to identify the gene of novel genetic locus identified
in GWAS.

3. Analysis of plant hormone contents in seed development

of common wheat

Preharvest sprouting (PHS) is precocious germination
of seeds in the spike before harvest. In wheat, PHS causes
starch hydrolysis by induction of amylase activities; it
eventually engenders a marked decline of commercial value
of flour produced from the affected wheat. Some earlier
studies have been conducted to explain these differences
based on diverse ABA contents among cultivars, while
some reports contested this. In this study we examined
the contents of nine plant hormones in developing seeds
of field-grown wheat varieties (Triticum aestivum 1.) with
different seed dormancy using liquid chromatography-
mass spectrometry. Our results demonstrate that variation
in wheat seed dormancy is attributable to ABA sensitivity
of mature seeds, but not to ABA contents in developing
seeds.

4. Analysis for gene silencing mechanism by plant mobile

domain proteins

Multiple layers of epigenetic regulators including
DNA methylation and siRNAs pathway are required for
gene and transposon silencing. We have reported that
retrotransposon-related plant mobile domain proteins,
MAIL1 and MAIN, are required for gene silencing
independent of DNA methylation and siRNAs. MAIL1
and MAIN provide a unique model for host-transposon
interaction and genome evolution.
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Our group has been studying 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 2019 are described below.

1. Rice salt-tolerance enhancement by expression of
l-aminocyclopropane-1-carboxylic acid oxidase gene
from salt-tolerant barley
A gene encoding 1-aminocyclopropane-1-carboxylate

(ACC) oxidase (ACO), which produces ethylene from

ACC, was isolated from salt-tolerant barley. The ACO gene

was expressed more constitutively and preferentially in

salt-tolerant barley root than in salt-sensitive barley. The

T3 generation transgenic (T3) rice with barley ACO gene

exhibited decreased frequency of root looping response

and increased root elongation, thereby producing
gravitropic enhancement of roots. T3 rice in the medium
with 100 mM NaCl exhibited the root elongation as well
as without NaCl, and showed 65% survival, whereas root
elongation of wild type (WT) rice was inhibited by salt
treatment and the survival percentage was 47%. Subsequent
RT-PCR analysis revealed that the pathogenesis related-
10a (PR-10a) gene in T3 rice was expressed 12 times
more than in WT rice, which is known to play a role in salt
and drought stress tolerance and which is known to be
expressed preferentially in salt-tolerant barley. However,
the gene expression levels of reactive oxygen species-
scavenging enzymes in T3 rice, which are required as
internal signals for the plant survival response, were not
different from those of WT rice. These results demonstrate
that ethylene enhances salt tolerance with the induction of
PR-10a.

2. Analysis of light response in a rice pyl-stb mutant

Light plays an essential role as an energy source
in photosynthesis and also induces photo-damage on
photosynthetic machinery in the plant. Photo-damage is
repaired by several proteases, such as FtsH, Deg and Clp,
in chloroplasts. The pale yellow leaf-stable (pyl-stb) is an
albino-like rice mutant which is caused by the disruption
of nuclear-coded chloroplast protease, OsCIpP5, due to
insertion of DNA transposon, non-autonomous DNA-based
active transposon one (nDartl). The pyl-stb plants died at
the third-leaf stage under normal growth conditions (white
light, 12-h photoperiod, 25°C). However, phy-stb plants
grew vigorously with greening leaves under blue light
irradiation, but died at the third-leaf stage under red light
irradiation and under white light irradiation. Light quality
affected the growth of pyl-stb. Gene expression in the leaf
of pyl-stb plants grown under different light conditions was
compared by RNA-seq. The pyl-stb plants showed higher
expression of early light-inducible proteins (ELIPs) under
blue light irradiation. ELIPs, a class of proteins structurally
related to the light-harvesting complex (LHC), concern a
photo-protective function. Recovery from stunting growth
in pyl-stb under blue light irradiation might be caused
by the compensation of abundant ELIPs to diminished
OsClpP5 function.
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Our group has been analyzing the mechanisms of uptake
and accumulation of essential, beneficial and toxic mineral
elements, and the mechanisms of the response and
tolerance of plants to mineral stresses at different levels
from intact plants to genes. Our main achievements in 2019
are described below.

1. Elucidation of mechanism underlying Casparian strip

formation in rice

There are two Casparian strips in rice roots; one at
the exodermis and the other at the endodermis. We
found that OsCASP1 is involved in the formation of CS at
the endodermis, but not at the exodermis. OsCASP1 is
highly expressed in the cell elongation zone of the roots
and the protein is localized between two endodermal
cells. Knockout of OsCASPI resulted in defect of lignin
deposition at the position between endodermis and
formation of CS. Furthermore, the growth of OsCASP1
knockout mutants was significantly retarded and uptake
of several mineral elements was affected. Especially,
knockout of OsCASPI resulted in over-accumulation of Ca
in the shoots and decreased uptake of Si. These results
indicate that CS plays an important role in selective uptake
of mineral elements in rice.

2. Involvement of OsVMT in accumulation of Fe and Zn in

polished rice

We functionally characterized a gene, OsVMT (Vacuolar
mugineic acid transporter), which is highly expressed in
the rice node. OsVMT is localized to the tonoplast and
transports mugineic acid into the vacuoles. OsVMT is
mainly expressed at the parenchymal cell bridge in the
nodes. Knockout of this gene did not affect the growth
and yield of rice, but significantly increased accumulation
of Fe and Zn in the polished rice grains. Furthermore,
the concentration of DMA was also increased, which may
enhance the bioavailability of both Fe and Zn.

3. Development of a method for bioimaging of multiple

elements in rice nodes by LA-ICP-MS

By using laser ablation (LA)-ICP-MS, we developed a
method for bioimaging of multiple elements in rice nodes
with high sensitivity. We applied this method to investigate
several mutants and revealed the difference in the
distribution of mineral elements. This method could also
be applied to investigate distribution patterns of multiple
elements in other organs such as roots and leaves.

4. Distribution mechanism of phosphorus in dicots

In rice, distribution of mineral elements occurs in node,
but the mechanism underlying mineral element distribution
in dicots is unknown. We functionally characterized a
gene, AtSPDT in Arabidopsis, which is a homolog gene
of rice OsSPDT involved in distribution of P in the node.
We found that the dicots like Arabidopsis have a different
mechanism for mineral element distribution. Different
from OsSPDT, which was mainly expressed in the node,
AtSPDT was mainly expressed in the rosette basal region
and leaf petiole. Furthermore, AtSPDT was located at the
vascular cambium of these organs. Knockout of this gene
resulted in decreased distribution of P to the developing
leaves although the total uptake was not altered. These
results indicate that AtSPDT localized at the vascular
cambium is involved in the preferential distribution of P
to the developing tissues through the xylem-to-phloem
transfer mainly in rosette basal region and leaf petiole.
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Our research has been focusing on the molecular,
cellular and physiological mechanisms of plant stress
responses. We studied aquaporins and transporters for
water and monovalent cations in salt stress. We also
focused on the aluminum (Al) ion, a major inhibitory
factor of plant root growth in acid soils. We also focused
on aluminum (Al) ion, a major inhibitory factor of plant
growth in acid soils. To clarify the Al sensitivity and
tolerant mechanisms, we analyzed the reactive-oxygen-
species scavenging system, and energy metabolism using
tobacco-cultured cells. Furthermore, the functional and
structural properties of the Al-activated malate transporter
gene ALMT, a major Al tolerance gene in wheat, and
functional diversity of ALMT family have been studied.
Research outlines of this year are as follows:

1. Barely root under salt stress

A salt-tolerant barley variety, K305, reduces root
hydraulic conductivity in the initial phase of salt stress.
To study the molecular mechanisms, we analyzed the
phosphorylation/dephosphorylation status in an aquaporin
HvPIP2;1 within 1 hour after salt stress.

2. Functional analysis of aquaporins

We detected ion-permeable aquaporins last year. This
year, we analyzed one of such aquaporins, HvPIP2;8 and
revealed that Na® and K" were transported competitively,
but C1” was not transported. The channel activity was
inhibited strongly by Ca*, Cd*, Ba®, but weakly by Mg*".

HvTIP3;1 specifically accumulated in seeds showed no
water permeability when only HvTIP3;1 was expressed
in Xenopus oocytes. However, we revealed that HvTIP3;1
formed heterotetramers by co-expression with other
aquaporins, which were expressed in barley seeds,
and showed the water permeability. In addition, the
heterotetramers containing HvTIP3;1 showed differences
in water permeability with the aquaporin combination.

3. Functional analyses of ALMT-family transporters in

plants

We analyzed the electrophysiological functions of
ALMT transporters using the Xenopus-oocyte system. The
malate transport function of wheat root TaALMT1 was not
affected by addition of peptide tag at the C-terminus. An
ALMT expressed in guard cells of Arabidopsis showed
the extracellular-malate-activated and membrane-potential-
dependent “bell-shape currents” which were derived
from the malate efflux from the oocytes. However, the
bell-shape currents were changed by addition of peptide-
tag or truncation of several amino acid residues at the
C-terminus of the Arabidopsis ALMT. Likewise, these
protein modifications affected the bell-shape currents of
ALMT expressed in tomato guard cells. Taken together,
these results suggest that guard-cell-type ALMT proteins
conserved a voltage sensor and extracellular malate sensor
at the C-terminus regions.
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Plant growth is influenced by various viruses and
microorganisms. Our group has been exploring, 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.Dicer functions transcriptionally and post-

transcriptionally in a multilayer antiviral defense

Post-transcriptional RNA interference-mediated antiviral
defense is well-conserved, in which the key players, Dicer
and Argonaute, act to digest viral mRNAs. Utilizing a
filamentous fungus model host, we previously found that
the SAGA (Spt-Ada-Genb acetyltransferase) transcriptional
co-activator regulates the upregulation of the two main
antiviral RNA-silencing components, dicer-like 2 (dcl2) and
argonaute-like 2 (agl2). Here, we showed that DCL2 has an
additional distinct functional role in the virus-responsive,
SAGA-mediated transcriptional upregulation of a subset of
host genes. Strikingly, certain upregulated genes mitigate
viral symptom induction. The agl2 disruption assay
suggested that Argonaute is not involved in this Dicer
function. Therefore, DCL2 is plays a bifunctional role in the
dual-layer antiviral defense: inhibition of viral replication
and alleviation of symptom expression.

2. Two novel fungal negative-strand RNA viruses in the

fungi

There is still limited information on the diversity of
negative sense (-)ssRNA viruses that infect fungi. Here, we
have discovered two novel (-)RNA mycoviruses, Lentinula
edodes negative-strand RNA virus 1 (LeNSRV1) and
Lentinula edodes negative-strand RNA virus 2 (LeNSRV2),
in the shiitake mushroom (Lentinula edodes) through
deep sequencing. LeNSRV1 is the first example of a
mymonavirus infecting basidiomycetes and has the largest
genome (11,563 nucleotides in length) among known
mymonaviruses (Order: Mononegavirales). LeNSRV2
is the first example of a fungal (-)RNA virus with a
segmented genome (RNAI: 7,082, RNA2: 2,754 nucleotides
in length) and is related to plant phenui-like viruses (Order:
Bunyavirales). Its smaller RNA segment encodes a putative
nucleocapsid and a plant MP-like protein using a potential
ambisense coding strategy. These findings enhance our
understanding of the diversity, evolution, and spread of
fungal (-)ssRNA viruses.
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Our group is focusing on plant defense against
herbivores using field research combined with molecular
tools, transcriptomics and metabolomics.

1. Unraveling novel oxylipin signaling pathway in rice

Oxylipins are signal transduction components mediating
wound and herbivory responses in plants. In the canonical
pathway, jasmonic acid (JA) is converted to jasmonoyl-L-
isoleucine, the key component in plant defense. However, it
has been speculated that some of the intermediates in the
JA pathway might also have specific biological activities. In
our research, we examined the metabolic transformations
of 12-oxo-phytodienoic acid (OPDA), JA intermediate,
and found that it can be easily converted to amino acid
conjugates in rice tissues, suggesting their independent
signaling roles. In concert, application of OPDA triggered
metabolite production in rice that was not mediated by
conversion of OPDA to JA-Ile. We are now preparing various
synthetic OPDA-amino-acid conjugates to directly test their
activity in vivo, in order to understand the intrinsic role(s)
of OPDA in defense signaling of plants.

2. Honeydew bacteria from brown planthopper elicit broad

range of defense metabolites

Sucking insects like rice brown planthopper (Nilaparvata
lugens) are serious pests in rice paddies worldwide. We
reported that bacteria secreted from brown planthoppers
can be recognized by rice, which triggers defense
metabolite production. In addition to phenolamides
reported last year, we now report that brown planthopper
infestation also triggers diterpenoid phytoalexins,
momilactone A and B, in attacked rice leaves. In contrast
to phenolamides, which can be elicited by mechanical
wounding, momilactone production was only activated by
symbionts released via honeydew on plants. Uncovering
the wide elicitor potential of bacterial symbionts from
insects, we propose that such bacteria could be used as
biocontrol agents, easily applicable to plants and self-
amplified over time, thus protecting them by deployment of
multiple resistance metabolites prior to actual insect attack
in the field.

3. Investigations of sorghum resistance to aphids

Aphids cause serious damage in many commercial
crops. We are focusing on sorghum genotypes highly
resistant to aphid attack. In collaboration with the Plant
Light Acclimation Group, we continue working on
recombinant inbred lines (RILs) to map causative aphid
resistance genes. This year, in particular, we obtained F3
generation seeds from the cross of susceptible sorghum
variety BTx623 and resistant to aphid African No. 3003.
F2 population has been tested in the field, showing
segregation of resistant and susceptible plants in an
approximate 3:1 ratio, thus suggesting a single dominant
gene to be involved in the resistance phenotype.
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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 (MDHs), which are either calcium (Ca)-
dependent or lanthanide (Ln)-dependent. In the presence
of Ln, Ln-dependent MDH is expressed and the enzyme
oxidizes not only methanol but also formaldehyde, which
results in down-regulation of other formaldehyde-oxidation
pathways. On the other hand, we identified a sensor kinase
that switches the expression of these enzymes.

2. Chemotaxis toward methanol in Methylobacterium
species
Bacteria can swim toward a higher concentration 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.

3. Microbial production of ergothioneine

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

4. Phylogeograhic character of mitochondrial genes of

Heterosigma akashiwo

H. akashiwo is a bloom-forming cosmopolitan
phytoplankton. We recently identified three hypervariable
regions in H. akashiwo mitochondrial genome, two of
which show a strong correlation with the geographic
origin of the isolate. We analyzed the sequences of the H.
akashiwo strains obtained from several different regions of
the world, and found that H. akashiwo populations in Japan
coastal waters and in Rio de Janeiro in Brazil are rather
uniform, while those in Norway/Denmark and Seattle,
USA areas consisted of several different genotypes. We
are currently designing genome wide phylogeographic
markers to gain deeper insight into this issue.

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

of causative phytoplankton. We previously found that

an astaxanthin-producing marine bacteria promoted H.

akashiwo propagation. We also found that the symbiosis of

the two organisms induces H. akashiwo resistance against
strong light. Furthermore, this resistance was based on

the enhanced non-photochemical quenching of the H.

akashiwo chloroplast. We are currently conducting analysis

to understand the mechanism of the activity of the bacteria
on the algae.
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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 the
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 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

Under the structure of the International Barley Pan-
Genome Consortium, two lines of our barley accessions
have been analyzed for high quality genome assemblies
and transcript mapping.
(b) Phenotypic plasticity of the barley developmental

trajectory

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

3. Barley genome analysis
(a) Genetic transformation and genome editing in barley
For post-genome analysis, we have been 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. We are currently developing a method
of mutagenesis by genome editing technology for future
breeding and functional analysis of the genes in barley.
(b) Improvement of wheat characteristics using barley
gene information and genome editing technology
Using genome editing technology via Agrobacterium,
we attempted simultaneous functional modification of
Qsd1 wheat homologous genes that control barley seed
dormancy and produced a hexaploid wheat mutant line
with long seed dormancy.
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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 2019 are described below.

1. Unraveling the mechanisms of adaptation to the local

environment that changes along latitude

Adaptation to environments that change along latitude
such as photoperiod and temperature are important for
the plant’s life cycle as well as reproductive success. To
understand how plants adapt to different environments
along latitude, we are investigating arctic-alpine plants
that are widely distributed across extensive latitude.
Our previous works on two sister species (Cardamine
nipponica-Cardamine bellidifolia; Brassicaceae) revealed
that the lower latitude C. nipponica have diverged alleles
from the higher latitude C. bellidifolia in PHYB, an
ortholog of phytochrome genes that encoded red/far-
red light receptors, where seven amino acid replacements
characterize their divergence. In addition, we found
that PHYB from Cardamine bellidifolia (CoPHYB) and
Cardamine nipponica (CnPHYB) have differences in
thermal sensitivity: CnphyB is more sensitive to warmer
temperature than CbphyB. This year, we conducted
further experiments and demonstrated that the differences
in thermal stability between CnphyB and CbphyB are not
caused by differences in their protein degradation but
by differences in their thermal stability of active form of
phyB (Pfr). Furthermore, we investigated the molecular
evolution of genome-wide genes obtained by RNAseq and
found that PHYB is gene involved in the most diverse
physiological functions among genes whose function likely
diverged between the species under natural selection.

2. A study on Rumex nepalensis subsp. andreaeanus

Rumex nepalensis Spreng. subsp. andreaeanus (Makino)
Yonek. (Polygonaceae) is endemic to Japan, and is
distributed in Kyoto, Okayama, and Hiroshima Prefs. It is
a rheophyte, and an endangered plant in Japan, Kyoto Pref.
and Okayama Pref. In this study, more than 10 unknown
populations of the species, and new hybrids between that
and other Rumex species were found by field surveys.
In Okayama Pref., ca. 60% of 282 R. nepalensis subsp.
andreaeanus at 14 populations were lost by floods in 2018.
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Our group has been identifying and characterizing
important genes that control morphogenesis and seed
chemical compositions of cereal crops, particularly barley
(Hordeum vulgare 1.). Our research mainly focuses on the
molecular mechanisms underlying beneficial agricultural
traits. Our main achievements in 2019 are described below.

The awn, an apical extension from the lemma of the
spikelet, plays important roles in seed dispersal, burial, and
photosynthesis. The contribution of awn photosynthesis to
yield is estimated to range from 10 to 30%. Barley typically
has long and bristling awns. The rough awn is a nuisance
for farmers during manual harvesting and for animals fed
with the barley grain with attached awnlets. To minimize
the discomfort caused by awns, smooth awn varieties
lacking silicified bristles are grown in regions restricted
mostly to Western regions of the world. In the USA,
intensive efforts have been made to breed new varieties
with smooth awns from the 1920’s, and practical varieties
have been released and cultivated widely.

Because of the importance of awn roughness vs.
smoothness in barley breeding, we attempted positional
cloning of a gene underlying awn roughness vs.
smoothness. Previous studies showed that the smooth
awn trait is controlled by a single recessive gene. We
genetically mapped the rawl gene in 1,562 F, plants
from a cross between “Morex” (smooth awn) x “Honen
6” (rough awn). The gene was localized to a 0.32 cM
interval on the long arm of chromosome 5H. By exploiting
microcollinearity with the rice genome sequence and high-
quality barley genome sequence information, we searched
for plausible candidate genes and came across a gene
(HORVUS5Hr1G086520) annotated as a cytokinin riboside
5’-monophosphate phosphoribohydrolase, which was
homologous to the LONG AND BARBED AWN1 (LABAI,
LOC_0s04g43840) gene of rice. Rice orthologue of barley
rawl gene is LOC_0s09g37540, which resided in a region
syntenic to the barley rawlI candidate region. However,
there has been no report that this gene affects awn
length in rice. The barley rawl gene only affects bristle
development on the margin of the awn without shortening
awn length. In contrast, a mutation of rice LABAI gene
reduces the lengths of both awns and marginal bristles.
The present results indicate that concomitantly in rice and
barley, cytokinin plays an important role in the control of
awn morphology.
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Our goal is the development of innovative crop varieties
which enable stable food production even under harsh
environments caused by global climate change. We have
started to explore useful gene(s) inherent in rice diversity
and to establish a novel rice breeding system. 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 2019 are
described below.

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

One of the two cultivated rice species in the world,
Oryza glaberrima, has been domesticated and adapted in
Africa independently of the other one, O. sativa, in Asia.
Therefore, O. glaberrima is expected to have many gene
alleles different from those in O. sativa. Our group is close
to revealing both the molecular basis of O. glaberrima
in the genus Oryza and genetic diversity within the O.
glaberrima species. This year, we evaluated several
agronomic traits in a large number of accessions of O.
glaberrima in the field and greenhouse, to discoveries
of new stress tolerance genes by GWAS (genome wide
association study).

Complete sterility in the hybrid between O. glaberrima
and O. sativa is a major barrier tocross breed them. To
avoid it, we are looking into polyploidy or haploid lines
derived from their F; progeny. This year, we cultivated
some tetraploid lines and reduced diploid lines originated
from the tetraploid, and collected phenotypic data
especially in seed fertility.

Multiway crossing derived from more than two parents
is a promising method to improve genetic diversity in
the breeding population of self-pollination crops, This
year, we collected basic growing data of a 8-way MAGIC
(multi-parent advanced generation intercross) population,
and started analysis of associations among genotypes,
phenotypes and growing environments.

2. Construction of haploid-inducer lines by alteration of

centromere function

Using doubled-haploid breeding methods by “haploid
production and its doubling”, it is possible to create pure
lines in one generation, and to dramatically shorten
the production period of pure lines. However, so far,
haploids have been produced by pollen cultivation or
crossbreeding, and only a few species can be produced by
these methods. Therefore, in this study, we are developing
a system for producing universal and efficient haploid-
inducer lines by declining the function of kinetochores.
The following two steps are involved in the haploid
production: (1) modification of essential kinetochore
proteins by transformation and genome editing to reduce
their functions, and (2) selective chromosome eliminations
in fertilized embryos by mating gametes with this modified
kinetochore and gametes with normal kinetochores. This
year, we screened mutants of kinetochore proteins which
cause partial dysfunction in kinetochores of rice.
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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 the
improvement of crop productivity. Our main achievements
in 2019 are described below.

1. Discovery of factors related to barley heading date
Using datasets based on various omics spectrums such
as transcriptome and hormonome of barley accessions
grown under field conditions, we explored factors
associated with barley heading date and estimated genes
whose differential expression between accessions could
influence the phenotypic differences in their heading date.

2. Development of a method to integrate various omics
data from field-grown crops
We developed a method to integrate various omics
and growth datasets acquired from field-grown crops by
superimposing them to the growth trajectory based on
transcriptional states, and applied the method to our barley
datasets.

In addition to these activities, we have continued to

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.
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 is being conducted with
Jomo Kenyatta University of Agriculture and Technology
(JKUAT). 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).
Two Ugandan researchers (supervised by Professors
Galis and Tani) and one Kenyan researcher (supervised by
Yamamoto) visited IPSR to conduct a research project in
plant stress and genetic resource, respectively.

To implement exchange between IPSR and east African
universities, Sakamoto conducted a field test of sorghum at
Kenyan Agricultural and Livestock Research Organization
(KARLO), Kakamega, and Kubo and Tani visited JKUAT,
Meru University and Makerere University. To promote
networking of young researchers, we organized the “Africa
(Kenya) Day 2019” on December 10, 2019 at IPSR.
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Ion Dynamics Section

This group has been studying the mechanism of
resilience of crops in the field environment focusing on ion
dynamics in crops.

1. Ion homeostasis research on salt-stressed field

Unraveling of sodium uptake pathway in plants is critical
for understanding sodium ion behavior in a salt-stressed
field. This year, we characterized the ion transport
property of the Na'-transporting ion channel, HY*CNGC2-3,
expressed in barley roots. We also characterized the ion
transport property of the phosphate transporter of Chara
braunii, which transports phosphate at the expense of the
Na' gradient.

2. Ton homeostasis research on regulation of CO, uptake

and transpiration

Anion channels play critical roles in stomatal aperture
regulation. This year, we investigated the permeable ion
substrate and activation mechanism. The ALMT anion
channel expressed in tomato guard cells was shown
to permeate malate, fumarate and succinate, and to be
activated by malate, fumarate and citrate by interacting
with its carboxyl terminus.

3. Cell signaling research by means of ion imaging and ion

electrodes

Ion imaging in a cell has been done only in the dark due
to intrinsic technical problems. In this study, we tackled
this issue by inventing novel optical technology. We have
obtained the first promising result suggesting red light-
induced Ca* elevation in a cell under photosynthetically
active irradiation.
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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 surveyed the rhizospheric microbiome composition,
soluble ions in the rice samples sampled in 2018, and the
change in the wild plants growing in the area. We found
some differences with the use of fertilization and with the
rice cultivar. We have been continuing the survey this year
to confirm the reproducibility.
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Crop Innovation Research Team
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Epigenetics Section

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

1. Development of epigenetic modification analysis

methods in plant tissue

Epigenetic modifications of individual cells in plant
organs/tissues are thought to be individually controlled,
but it is difficult to identify them in each cell by existing
methods. In order to solve this problem and to obtain
epigenetic modification information on individual cells, we
are developing epigenetic modification analysis methods
that should have a bird’s-eye view and single cell-level
resolution in organs/tissues. In 2019, we developed a
method for visualizing DNA sequences in non-denatured
organs/tissues from various plant species. This method
can be used in combination with immunohistochemistry.
By combining this method with immunohistochemistry
using an antibody against epigenetic modification, the
status of epigenetic modification of target loci of individual
cells in the tissue is comprehensively analyzed.
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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 transformation and genome
editing technology
We are analyzing the molecular mechanism of barley
stem cell formation which is essential for the regeneration
as well as transformation and genome editing process.

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 at the University of Miinster, Germany.
Our aim is to clarify how the photosynthesis participates
as an essential energy supplier along with numerous other
metabolic processes taking place in the plant cell. To reach
this goal, 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. Structural analysis on algal photosystem I complex

Algae can survive by performing photosynthesis
efficiently even under various intensities of light irradiance.
The enzymatic process in the chloroplast stroma and
light-induced reactions of photosynthesis are coupled at
the photosystem I complex (PSI) which donates a strong
reductant to stroma. Therefore we presumed that the algal
PSI complex has a unique structure. Here we purified
the ultra-pure PSI complex by using affinity column
chromatography and resolved the structure by cryo-
Electron microscopy at molecular resolution. From the
structure, we propose the mechanism of highly efficient
light-utilization in green algae.

2. New insights into the biogenesis process for the Light

Harvesting Complex

The Light Harvesting Complex (LHC) is essential to
harvest and converts a large amount of light energy. The
CpSRP pathway has been recognized to be an important
mechanism for LHC biogenesis and incorporation.
However, through a series of precise and accurate
biochemical analysis, we found that the antenna protein
was slightly accumulated even in a CpSRP-pathway
deficient strain. Therefore, one could suggest that there
are unknown pathways other than the CpSRP pathway for
the antenna protein incorporation.

RECTOR Program: (International Research Center
Formation Program to Accelerate Okayama University
Reform)
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(18) Ma, J. F. Manipulation of transporters for better and safe crop production. Plant Nutrition Workshop, Xishuangbanna,
China, Nov. 23-29, 2019.

§a¥ 5 A2 7" )V — 7 (Group of Plant Molecular Physiology)

(1) Katsuhara, M. Regulation of water transport and sodium influx in plant cells. Jilin University College of Plant Science
Symposium, Jilin, China, Oct. 17, 2019.

BESEMARNLAIZ=Y b (Biotic Stress Unit)
WY - MM EAER 2 v — 7 (Group of Plant-Microbe Interactions)
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related to mymonaviruses and phenuiviruses in the Shiitake mushroom. AMC2019, Satellite Meeting: Neo-
mycovirology, Tsu, Japan, October 4-5, 2019.
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(3) Morishige, H., Tanaka, T, Ono, Y., Sato, K., Wu, J., Komatsuda, T. and Nakamura, S. Effects of the two major seed
dormancy QTL from wild barley ‘H602’ (Hordeum vulgare spontaneum) in the genetic background of the malting
barley cultivar ‘Kanto Nakate Gold’. International Symposium on Pre-Harvest Sprouting in Cereals, Chengdu,
China, July 30- August 2, 2019.

(4) Hisano, H. and Sato, K. National Bioresource Project -Barley- Resources to access barley genome diversity. The 11th
Asian Network of Research Resource Centers Meeting, Los Banos, Laguna, Philippines, October 16-18, 2019.

WY 7' v — 7 (Group of Wild Plant Science)

(1) Yamashita, J. Wild plant seedbank of the Institute of Plant Science and Resources, Okayama University. International
Symposium: Conservation of Plant Diversity in the East Asia Islands: toward Strengthen the Effectiveness of Ex-situ
Conservation, Tokyo, Japan, May 13, 2019.
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5/ LBE1=v bk (Applied Genomics Unit)
War ) LGRS L — 7 (Group of Integrated Genomic Breeding)

(1) Kuya, N. and Yamamoto, T. Diversity and QTL analysis of anaerobic germination in lowland NERICA. 35" IPSR
Symposium and 11" Plant Stress Symposium, Kurashiki, Japan, Mar. 4-5, 2019.

Rt AEYMEBHAZE 7 (Research Core for Future Crops)

a7 4 A aY—ifsF — L (Ecophysiology Research Team)

A X v ¥4 F 27 APt (Ion Dynamics Section)

(1) Mori, I.C., Nobukiyo, Y., Nakahara, Y., Shibasaka, M., Furuichi, T. and Katsuhara, M. The Na‘/K'-coactivated Na'/K'-
permeable CNGC in barley. 19" International Workshop on Plant Memebrane Biology, Glasgow, UK, July 7-12, 2019.

(2) Mori, I.C. Many ways for cadmium to enter into rice body. Jilin University College of Plant Science Symposium, Jilin,
China, Oct. 17, 2019.

(3) Katsuhara, M. Regulation of water transport and sodium influx in plant cells. Jilin University College of Plant Science
Symposium, Jilin, China, Oct. 17, 2019.

(4) Ooi, L, Matsuura, T. and Mori, I.C. The potential involvement of hormonal regulation in SO,-induced stomatal closure.
The Keystone symposia - Climate change-linked stress tolerance in plants. Hannover, Germany, May 13-16, 2019.

e 4 ) R— a V%% F — L (Crop Innovation Research Team)

IEY T 4 7 APt (Epigenetics Section)
(1) Takumi, S., Michikawa, A., Miki, Y., Tanaka, S., Okada, M., Nagaki, K., Sato, K., Ikeda, T,, Yoshida, K. and Matsuoka, Y.

Production and phenotypic analysis of synthetic allohexaploid lines having durum wheat and wild diploid relative
genomes. 1st International Wheat Congress, Saskatchewan, Canada, July 21-26, 2019.

RECTOR 7’1 "5 . (RECTOR Program)

(1) Ozawa, S.I., Suga, M., Bald, T.,, Takahashi, H., Akita, F., Miyazaki N., Hippler, M. and Takahashi, Y. Antenna of
green algal Photosystem I complex. Research Institute for Interdisciplinary Science International symposium-
Photosynthesis Research for the Future-, Okayama, Japan, November 19-20, 2019.
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RIS KOS YR YT LIER

(List of Domestic Conferences and Symposia)

AREEANLRLZY b (Atimospheric Stress Unit)
JEBRBEEINIFSE 7V — 7 (Plant Light Acclimation Research Group )

(1) A - Dogra Vivek « Li Mingyue « B HIVERF - EifG#—HF - Kim Chanhong « A H (bR U EBHEY 1 7L
2B % D17 v X7 HoWERMi DS, & 60 MIHAMY AR 24s, AdiE, 3 H 1315 H, 2019.

(2)  VERAEEAE] - B A - ANEEBR - SRS LR - K B Phostag 2\ F 7 a4 FICE T2 VgL y v o8
7B DN, 5 60 [l AW LA E 2, AR, 3 H 1315 H, 2019,

(3)  MEERfd— - KVEFIAT - A B SERARNBERENERFICBI 0 % VIPPL @ GTPase iG1EDMENT. £ 60 [0] H A A4 B2 2%
22, 4R, 3H 1315 H, 2019,

(4) EREHE - g - B E - IRA B A RSB 54V % 7 DNA 73 i##3E DPD1 OFEREMAT. 27 60 [0l HAHH
YR, ok, 3 H 1315 H, 2019,

(5) JmiEEHIA - Dogra Vivek + Li Mingyue - FHVERF - mil#—HF - B35 - AL ¢ - Kim Chanhong - A H D1 %
VR E DOBLERMiIDS FtsH 1< X 2 FEFRRIC D 22232 0lRE1E, 28 10 B DA A RASES, 5UH6, 5 A 25-26 H,
2019,

(6) =HIRT -7 w7 YT - AR ET NS B RS- AT ERE R (RS) 2% <K& TH L8 &)
D IFLIER S OOk 28 & AR B SR O T, 55 11 M H ARSI E R a2, #kE, 7 A 20 H, 2019,

(7) W B - AR M- BRHET - AL N OTRRDEAL U 7o 4 4 & X528 A Bk o B L fifbr. 2 136 HA
HEERKERS, BE, 9H 58 H, 2019.

(8) KA H ANH%T7 DNADDIRELRD 65 Z 2556k F - S b a v BV 7 OF RS, o 136 Ml H AB RS
FRE, 7= ay 7 NDHEMBEARASOH LMY S ~ a v B 7RV & S%oME,), 8,9 H 58 H,
2019.

(9) FIHEW - B B - BEHET - R - 707 YW1 - RIRET - AOREM - st gl 2 a9
5 A IS 2 R O MMFLRF AT, 28 68 M HAUC IR Rl A4y, IR, 9 H 11-13 H, 2019.

(10) =JHIRT - 2itESs - 70 7 VT - SRR - PRESEE - e R - BEHIE T #ENELERN 2 % < & &, B
WP R 25 0084F ) EER (BE) b ZREKOMT. 5 68 RIHACHEERY 2, K&, 9H 1113 H,
2019.

(11) Everlyne Adhiambo Omollo * Ivan Galis 34 H. Genetic Dissection of Aphid Resistance in a Sorghum Cultivar. £ 10
FIYNATLT—=2>ay 7, B8, 11 H 19 H, 2019,

(12) 3] 745 -3A H Identification of a stay-green gene in sorghum. 5§ 10 B[V Va7 =272 a vy 7, A%, 11 H19 H,
2019.

(13) e B BN OB L ICRESNE DN ? H19M AYAE 7 vy 74 74 2+ —, BKH, 12 H9H, 2019,

BREEINESBEREITSE 77V — 77 (Group of Environmental Response Systems)

(1) Ikeda, Y., Kanatani, A., Inoue, K., Saisho, D., Ito, J., Tsuji, H., Mochida, K. and Hirayama, T. Chronological Analysis of
chromatin modification using barley grown under field conditions. &5 60 [B] H AKa¥) AL Blp & 4E S, #4bE, 3 A
13-15 H, 2019.

(2) Inoue, K., Takahagi, K., Uhehara-Yamaguchi, Y., Shimizu, M., Saisho, D., Matsuura, T., Kanatani, A., Ito, J., Tsuji, H.,
Hirayama, T. and Mochida, K. Variation of gene regulatory networks of flowering in barley under field conditions.
60 [Bl H A BB 222, #allE, 3 H 13-15 H, 2019,

(3) Hirayama, T, Saisho, D., Takahagi, K., Matsuura, T., Kanatani, A., Inoue, K., Uehara-Yamaguchi, Y., Shimizu, M. and
Mochida, K. Combined hormonome and transcriptome profiling of barley throughout the life-course under field
conditions reveals conserved, genotype- and life-stage specific physiological states. £ 60 1] H A4 4: BloE S 4E &,
%R, 3 H 1315 H, 2019,

(4) s RELT - AEEE - AMBEL - & R - ILRET b= M ALMT 7 7 29—V ¥ IRBEEBLOFEREMENT. 28 60
B HAMY A B2 2, Aok, 3 H 1315 H, 2019,

(5) Nakahara, K., Biswas, M.S., Fukaki, H., Mori, I. and Mano, J. Feed-forward regulation of auxin signal by reactive oxygen
species and reactive carbonyl species in lateral root formation. £ 60 [A] H Ahg# L Bl2g 452, 40 R, 3 A 13-15 H,
2019.

(6) Mori, 1., Arias-Barreiro, C., Ooi, L., Sobahan, M., Nakamura, Y., Hirai, Y. and Murata, Y. Apoplastic bypass flow is
involved in cadmium uptake in rice. & 60 [0 H A4 P2 e 242, 42, 3 H 13-15 H, 2019.

(7) ¥ B - IEEER] - ANPRIRRSE - AR SR - KPTEASE - InbREE s - AEHIBEY - SRR —EE CEP5 & CEPRL > 1A X+ R
FITE O THENMEF MR ICEF ST 5. 5 60 BIHAMY EEYERES, 4R, 3 H 1315 H, 2019,
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(8) RIEM - BELIESE - IARIRDE - & F - BWRR - FEREB B WiRZLA>uAl X FAFTORIZEWT
Defensin-like family protein 23372 THEREDARIA, 28 60 [B| AN A B 44, #iliE, 3 A 13-15 H, 2019,

(9) Ooi, L., Matsuura, T,, Mori, I. Is hormonal regulation involved in sulfur dioxide-induced stomatal closure? 28 60 [1] H A
YaRrags, AdE, 31315 H, 2019,

(10) &R #r - sk )y - bl - MAHASHD - MBS - PHESE - MM RE - fE4 REDE WEIFIL Y NazH v
Dof BIfiA 5 K ¥ BBF2 DR EIE U 1 E 1T 2 BERE D RAT. SR 3148 B H ARSI Bl 2 K 4s, © < IE, 3 H 1820 H,

2019.
(11) A& 2 BUSKLES SR § Y A V€ VA8 L it HASHEEE 259 18 nk %, Ha, 5 11 H,
2019.

(12) Mt FH B 7« V6 i — - 1L R p5 S - Mario A. Arteaga-Vazquez + Daniel Grimanelli + Romain Pogorelcnik * Robert A.
Martienssen « AHIBESE « N2 « SELFEE - Olivier Mathieu £ =347 12381F % DNA X FL{Lil#, HAZ
EY 7 4 7 AWMRAH 13 [lfE2, BE, 5 2829 H, 2019.

(13) Ikeda, Y. Analysis for transcriptional regulation mechanism of transposon-like elements in plants. HAZEY = %5 1 7
AWPERH 13 MR H A2 HH, Mis, 5 H 2829 H, 2019.

(14) migah - BRI - IREBAYSE - IO 58 - PREBOK - AR - MRS - T ILEE  Mask RCNN &2 Hlw/o 4
X LX DI T 2BRENR oM, Wit > v 7 2019, K, 6 H 12-14 H, 2019.

(15) s - KEEGE - AN - JURBA - RS - IS - BIUEE 2 P ay PY 78 EEROAEAED
FlE T, MRTEEIG O ZfilasZdicowT, & 82 MIH AN Y4, iida, 9 H 1517 H, 2019.

(16) S CEOMGEEICHREREY O EH % THgIc~ T — ¥ BRI 3D EREGTHE B o~ . > v R Y
T ABRETHEEDORHENFIE L2 FES T 2 X MMM N AT 7 7 vy—, B RHAREY A2, Wi, 9H
16-18 H, 2019,

BREZEERE 77 1B 7' )V — 7" (Group of Functional Biomolecular Discovery)

(1) EARY FHEEICB2MEYOEGFE) &EBETREA~OWE, OAMYYH 83 ks, id, 9 A 15-17 H,
2019.

(2) A2 5 3 - Gusey, O. + Sychev, V. * Levinskikh, M. + Novikova, N. * Grigoriev, A. %7 2 K& B T A GIC
Whils L 72 REM T O REE | AARTHAYREASS 33 MIR%, T3, 9 H 21-22 H, 2019.

(3)  HHEA— - WF R - EEIEL - R - 2K R - SRR - S B - BRI HIERAEY) O T A AT RE R
SED 72 & DIEIFHEIRR IS A 7 L ORNEEE, MRIRBREEAY Y4 2019 4EFE (55 20 M) 44, 54K, 11 H 1617 H,
2019,

HEREA KL R1= v | (Soil Stress Unit)
) A b L A% 7 )V — 7 (Group of Plant Stress Physiology)

(1)  Yamaji, N. and Ma, J. F. Node-based transporters for preferential distribution of mineral elements. The 60th Annual
Meeting of the Japanese Society of Plant Physiologists, Symposium on ‘Plant mineral transporters: from function to
structure and modelling’, Nagoya, March 13-15, 2019.

(2) Sakurai, G., Yamaji, N., Mitani-Ueno, N., Yokozawa, M., Ono, K. and Ma, J. F. Integrated micro-scale and macro-scale
modeling of silicon transportation system in rice. The 60th Annual Meeting of the Japanese Society of Plant
Physiologists, Symposium on ‘Plant mineral transporters: from function to structure and modelling’, Nagoya, March
13-15, 2019.

(3) Mitani-Ueno, N., Yamaji, N. and Ma, J. F. Identification and functional analysis of transporter genes involved in
phosphorus redistribution in rice. &5 60 [0] H AR AR F Ao E 2y, 42, 3 H 13-15 H, 2019,

(4) Yokosho, K., Chen, Z. C., Yamaji, N. and Ma, J. F. Functional characterization of OsBBPIs, a putative ART1-interactive
protein in rice. &5 60 [ H A A e, #AdilE, 3 A 13-15 H, 2019,

(5) Konishi, N. and Ma, J. F. Role of N- and C-terminal of rice silicon transporter Lsil in its polar localization. £ 60 [1] H AA#
Ypsr e, fAddilE, 3 H 1315 H, 2019,

(6) Che,J., Yokosyo, K., Yamaji, N. and Ma, J. F. Functional analysis of a node-expressed transporter for phytosiderophore in
rice. 5 60 [Al HAdY A Bilsg 2 E %, #ddiks, 3 H 13-15 H, 2019,

(7) Lei, G.J., Yokosho, K., Yamaji, N., Fujii-Kashino, M. and Ma, J. F. Different roles of two variants of a half-size ABC
transporter in Al accumulation and detoxification of buckwheat. 2§ 60 [0] H A MY £ Bl2 2 & 4E S, 4L RE, 3 H
13-15 H, 2019.

(8) Saitoh, Y., Matsuki, K., Yonekura, S., Yang, L., Mitani-Ueno, N., Yamaji, N., Shen, J., Ma, J. F. and Suga, M. Structure of a
silicon transporter in plant. £ 60 [0l HAKEY AR A 4R 4, %42, 3 H 1315 H, 2019,
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(9)

(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)

(20)

(21)

F5 A% (LHIE R (B O R 22 B IS T 72 R D & O 7 7 u —F . AR ZEY 4 2019 LR RTR S, BT,
3 H 2427 H, 2019,

@ EYo I 2 7 VRSB T 20198, 2019 4R OOARESSAE - B P EZ HRLGRRH, HARHEAR
2 2019 FEEEER R 2, R, 9 H 3-5 H, 2019,

L ERS - BRI - 2% RBHIE - B 3% A 2o 8oBlcB 59 % OsOPT7 OFEdNT. HARTEEE 22 2019
EEEERRA R 2y, §ilid, 9 H 3-5 H, 2019.

RS 4 207V 2 =7 ATt & Skt 2B 5-3 2 MATE s O REMNT. 26 37 1] (2019 EE) HARRHEE
BHAaBEE, HARTERY 2 2019 4EREEE R, ifhd, 9 A 35 H, 2019,

SRR - hER - B 3% A O Lei2 tHEEE FOMBEMNT. HA IR A2 2019 4R RSy, R,
9 H35H, 2019,

/NVEESE - FG S A BREIELR Lsil OPERIENC B o 2 o FlE, HARHER AL 2019 T EHRIR 2, HRi,
9 H35H, 2019,

AR Mk - ILHbER - 6B - B A RSB 2R Y BB OELICE D 2R RO 2 2 RN, BAHEENR
4y 2019 SFREERR R4, BRI, 9 H 3-5 H, 2019,

T OB AW M - MhiERs - ERERL - BB Hi8%  Functional analysis of a QTL gene controlling Cd accumulation in
barley. HAR TIEIRLA2 2019 4R R R R 2, &#id, 9 H 3-5 H, 2019,

O - LUHbER - B 8% Global transcriptomic analysis on Si-improved mineral balance in rice. F A+ 3Rl 2E 2
2019 SEEE R4, #ld, 9 H 35 H, 2019,

+ A - JE @9% Mapping of a QTL gene for As accumulation in rice. H A H3EIRI2E4 2019 fEREE RS, #00, 9
H 35 H, 2019.

B % - (LHbiER - S REE NP RS - BORIESE < SO0 - EAREME - B #4285 7 A Bk
ETIVIC K BEAAICED FE T, HA TR A2 2019 4R LRI RS, &, 9 H 3-5 H, 2019,

Ma, J. E. Improvement of crop production and quality through manipulation of mineral element transporters in rice and
barley. H ARG Y4 2019 £FkF K7 — 27 & a3 v 7 ‘International Workshop-Leveraging evolution into molecular
breeding’, &K, 9 H 67 H, 2019,

Huang, S., Yamaiji, N., Xia, J. and Ma, J. F. Role of casparian strip in uptake of mineral elements in rice. 2019 £ (58 115
[\]) HA IR BV SCEGRES, S, 12 A 5 H, 2019,

WYy 1A B2 7' — 7° (Group of Plant Molecular Physiology)

(1)
(2)
(3)

(4)
(5)
(6)
(7)
(8)
(9)
(10)

(11)

FHARES - HFEER A4 LIBT3 ER Y 7 7R ) > (HvTIPs) O%El, 4 60 [0 H AN 4 Bl 2%,
4R, 3 H 1315 H, 2019,

RVSHRHE « HJEEAR MEEO®RZ: 24 4 A X WO A F L ZHIGE. 4 60 bl H A %S, Z4hkE, 3 H
13-15 H, 2019,

PR - BIVAER - JERE - I mE - BREK - NE F fHEMYM T v re Y o S HEEL 72 HHR 7 Fo
BIET (SeNN43) (FEY o2 1m L3, Rofiidz g5, 560 M HAMYAE Y-S, 4ihz, 3
H 13-15 H, 2019,

Imran, S., Katsuhara, M. and Horie, T. Electrophysiological Analysis of Rice OsHKT1; 1 variants. £ 60 [F] H A4 24 B2
2, %=, 3 H 1315 H, 2019,

e e RFEAT - AN ADIRAERL - A 0 - ILAPET b= D ALMT 7 7 2 — ) ¥ DBlE AR OBREMT. 28
60 [l HAKEY) B Ry, bk, 3 H 1315 H, 2019,

e REEAT - AEERMN - IUARES - F R b~ FOKILTHREIT 2 ALMT Bk o fdhr, HARTERE 22
2019 SEEE R 2y, &M, 9 H 35 H, 2019,

I EE T « rhB ki - HJBEOR « ZSRAE v uA X F A FRIEEL 7 7 7 R Y » AtTIP2; 2 Ol K5 E Mo
M. HARWYA2E 83 MIR2y, fld, 9 H 1517 H, 2019,

FRFENSE « BANET - 1P - AiEIEsR - HJEEOR - RRASE  WEHAT ELF3 IR B8 1 2 Kk & o
L ICBIEL Tw 22 ? HANWY A2 83 MIR%, filik, 9 H 1517 H, 2019,

e e REEAT A EH BN B IUAREY W ALMT 7 7 3V — OlnAtEaE DR, H AR #A% 83 nl k4, A,
9 H 1517 H, 2019.

2 RFELT WD ALMT EE iR 5o C& 7 2 &, MYDOREMES - 56 5 MFERH S, 55, 9 H 2021
H, 2019,

HrhfE A« HEER - BHER 72y 7 omEER ) X582 7 2 7R v OFBMENT, 55 26 [B] H AR 4
etk 2, 4R, 10 H 12-13 H, 2019,
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BEEMANLAIZY b (Biotic Stress Unit)
%) - A H AR 7' )V — 7 (Group of Plant-Microbe Interactions)

(1) Telengech, P. K. and Suzuki, N. Diversity of partitiviruses isolated from the white root rot fungus, Rosellinia necatrix,
pathogenic to many perennial crops. International Workshop Towards the Sustainable Development of Agriculture
and Food Production in Africa, Okayama, Feb. 28, 2019.

(2)  FEAM - B ha: - FeiE g8 - H R - A - FHRB— - AT - Galis Ivan A4 = Ok R Rk I B D
2 ek = ) > & — O fifT, 5 60 [l HARY LM AR H %, A, 3 H 1315 H, 2019,

(3)  JuiH %% - gWAEEA WYY A NV A BB DTURIRE ZE~DEE PR 31 R H AP AR RS, o<, 3 H

1820 H, 2019,
(4)  ZEMELR - KAGEF - Hf#— - SRELL - hEBYE 3 4 F 0D HHEE IS L TV % ourmia-like viruses @ 2 fli D

7 74 b RNABRKRT., TR 31 FEH AR 2R, <, 3 H 1820 H, 2019,

(5) Andika, I. B., Kondo, H. and Suzuki, N. Dicer functions transcriptionally and post-transcriptionally in a multilayer antiviral
defense. The Annual Meeting of the Japanese Phytopathological Society, Tsukuba, March 18-20, 2019.

(6) /K#H473 - Adane Abraham - FIR—F5 - SERES R - ZHEMEA - $9REIA - THEKRES  Fusarium boothis Ji5 R 142638
Pk BL13 IZ &S T % FiHl Tymovirales H'™7 A )V A DVYERIEHT. P 31 E L H AR B A R4y, 2 <L, 3 H
1820 H, 2019.

(7)  WHEHEETST - Atif Jamal - AfR5A: - $3ARGEIA - TEEHAREE X AE L F 7 4 )L 2 RaMBV1 O IRES SO FHE.
B 31 4R HAREY R A R ey, © <, 3 H 1820 H, 2019,

(8) A1\ - Wajeeha Shamsi + Atif Jamal - Muhammad Faraz Bhatti - WIS - $8KE0A A 74 72541 (##
) ZFFOTREED S 2EHER ) v A a7 A NV ZADOFHMOFE, VR 31 5 H AW Re, 2,
3 H 1820 H, 2019,

(9) THEFE - MR GROT - RIS - BAARMETL RIS A o RuZ SN HTEEE A F A RNA 7 A L A DIEHE
FCAUARAT, SPRE 31 L H AR B Kex, 2 <IE, 3 H 1820 H, 2019,

(10) EREFE 74 VA, 515 MIREYEEZKEE 70 77 &, i, 9H9H, 2019

Y - BREFHEAER 7 )V — 7 (Group of Plant-Insect Interactions)

(1) FrlERH - RS - RUE %8 - FREK - I wis - HeB— « AMTHUA - Galis Ivan A # ORE R RERER 1B b
ek =) > & — DfiffT, 5 60 [l H AR EFlA e, 4k, 3 H 1315 H, 2019,

(2) Andama, ]J. B., Shinya, T. and Galis, I. Update on mechanisms of NERICA rice direct defense against insect herbivores. &5
60 [l H A MY EBI2 242, #alilE, 3 H 13-15 H, 2019,

(3) Mujiono, K., Shinya, T. and Galis, I. The role of jasmonates and ethylene in elicitation of secondary metabolism in rice. &%
60 [Bl H Afay Bl g i sy, #abE, 3 H 1315 H, 2019,

(4) Ho, N. T, Shinya, T. and Galis, I. Pilot field experiments for identification of novel herbivory-related QTLs by the use of
rice BIL population. £ 60 || H AR A x4, &l R, 3 H 13-15 H, 2019,

(5) Tohi, T., Mujiono, K., Shinya, T. and Galis, I. Development of robust method for measurement of internal leaf volatiles in
rice. % 60 [0 H AR LA 4E 2, 4=, 3 H 1315 H, 2019,

(6) Takahashi, H., Andama, J. B., Hojo, Y., Shinya, T. and Galis, I. Two rice homologues of tobacco MYB8 gene do not
significantly affect phenolamide levels in herbivory-elicited rice leaves. 5 60 [n] H A Bilst 42, 4R, 3
H 13-15 H, 2019,

(7)  F- L2 - Galis Ivan « Z/DHRHIA < AR @ 7 7> 2 v RiZ & N 2 BY-2 Ml 345 & flfust 2z i il 3 2 289
NTBDOTUWEWIT v, BHAREZELY 2 2019 £ K2, Ha, 3 H 26 H, 2019,

(8) HEKM WMIEDXS T2k T2 L TCREEAEZIBMTI200? ELLEANAAT VT4 7THIASH
56 R[> v Ry 4, KL, 10 H 8 H, 2019,

WYIBREE Y- 7' )V — 7 (Group of Plant Environmental Microbiology)

(1) FEBRET -2 W4 Methylobacterium aquaticum 22A ¥RIZE 1} % La FFENE & v o8 7 OEERRNT, HAERZE LY S
2019 fFERZy, WAL, 3 H 2427 H, 2019,

(2) Patcha Yanpirat-# BH’E  Lanthanide-dependent formaldehyde oxidation pathways in Methylobacterium aquaticum strain
22A. HAREZALA 2 2019 R R 2, AT, 3 /] 24-27 H, 2019,

(3) HBAESR - NEE— - & B4 Methylobacterium aquaticum 22A BEIZ BT 5 A F 0 ¥ ¥ 2 2 DOEREMNT. HAEIE Y
x 2019 FRER Sy, Hin(, 3 H 2427 H, 2019,
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(4)
(5)
(6)
(7)

(8)

WARHMEF - & BA4: Methylobacterium aquaticum strain 22A 1B B 577 /) A FAL v F DA A=A L, HAESE
Loy 2019 FFHER S, WA, 3 H 2427 H, 2019.

BWE XFute707v8 )4 PREETRO R, HARZEYS 2019 FEREY Y RY Y LA, MWERE
fERE DT ZE D FNR , 15, 3 H 2427 H, 2019,

TAMET - & BHE Methylobacterium aquaticum 22AREICE T 555 ) A FAAL v FDRA AR L, HAEE(
S RPYE SR 54 lEfES (Fl<x) R, 6 A 1 H, 2019.

Lun Wang - %523 - BRI - 22 B4z - pUpissr - S - FUNEE - PIIEYT A7 Ly Y 9O R R Fo—
RA MBI 2 EELE L FFES L~ PPFMs OB 5., & 71 B HAREY L Re, Wil, 9H 1618 H,
2019.

FEHRD - AFIST - AN T FRWEFENT Y DN 4577 /7 nd—WiH%Z O I LB THEAED
Bt 8 42 mIHAS A2 F S, Wi, 12 5 3-6 H, 2019,

EGERLI=vY M (Genetic Resources Unit)

7 ) DKM 7'V — 7 (Group of Genome Diversity)

(1)

(3)
(4)
(5)
(6)

(8)
(9)

(10)

Hirayama, T., Saisho, D., Takahagi, K., Matsuura, T., Kanatani, A., Inoue, K., Uehara-Yamaguchi, Y., Shimizu, M. and
Mochida, K. Combined hormonome and transcriptome profiling of barley throughout the life-course under field
conditions reveals conserved, genotype- and life-stage specific physiological states. £ 60 [n] H A 4: Bl2E 242 25,
4, 3 H 1315 H, 2019,

Ikeda, Y., Kanatani, A., Inoue, K., Saisho, D, Ito, J., Tsuji, H., Mochida, K. and Hirayama, T. Chronological Analysis of
chromatin modification using barley grown under field conditions. %5 60 [n] H AfE#4: B2 422, 4R, 3 H
13-15 H, 2019,

KT - B ZZAE- 85K —f%  GRASDIILIC X 244 LA XBEEIRD T 7 WLIRIEMENT, H ARG A 135 MEHHS,
T#E, 3 H 1617 H, 2019,

WEHHA - RHEZETF - ILOEY) - A% # - 2R - SARZEE - SFROE - AR - RKINE—B WAL AT
TOX I L X DTN N ICBIb 2 8IS OER, HABHEY2HE 135 MEfis, T4, 3 H 1617 H, 2019,

R FHHA - « o5 FHORER « Feiem)s - SR 2 o XiifiE Aegilops umbellulata 75 b 5 — K% a2 L X & O DM
BRI T OB BN, HABMESEAN 135 [FiEhEs, T3% 3 H 1617 H, 2019,

A8 ¥ - Robert Hoffie « IR 3ER - 55#8)A 35 « Jochen Kumlehn « #EEfIA A A & F 2B 2 M HRIRMESEE T
Qsdl £ LW @Qsd2 D77 7 Ltk HAFMY 2 135 MEkEs, T3E, 3 H 1617 H, 2019,

b A W - NS R AMRERE - IURIIEN - PEIN I - vhhihsh « JSEEREE A LX) A THERIC K B1EE
HBAN 7> 7" I RGO figdT. PR 31 4R HARREYIR B A2 Ry, S <, 3 1820 H, 2019,

AR - Wk B - B CUAEAS - G - FEB— - ERALS BEA A A L X o—FR BRI 7 FEER
TRMOE., HABMEYSRHE 136 MEEHS, &K, 9H 67 H, 2019,

FHrRfbiRE - S HECRES - (RERL - ERIEHE RNAseq Ik > TEHONLST ) LT A REBF—#I1cHES ans
2 R B O REIMR. HABMYAH 136 S, &R, 9 A 67 H, 2019,

A - AR - SHEA - EHES - AL - NIRRT - BREHE FAENSKa AXAD v asF
R L RRBIEE R D V5 74 ANy 2 ) ¥4 v S, HARBEEAE 136 HlF#HHs, &R, 9H 67 H,
2019,

ENEESE - HHERES - eRERIA - W ES - BREHE K% 2 4 X2 Aegilops cylindrica D62 XML CTTE
2 EIMfE T RNA-seq filttr. HAGMHERE 136 MEHHES, &SR, 9H 67 H, 2019,

AP« RARINTE LSS - {ERERA A A L% 2H PetfRIC TR T 2 T E RIS B D 2 TFABIZ FIHED < v
vy, HABMEY2H 136 MEkEs, &R, 9H 67 H, 2019,

W R A % - BEHEIET - FEEAL B RLOTGRDZEAL L 7 A A & X8R RA 0 U & figlr, HABMEYES
55 136 [nlEiH2y, &R, 9 H 67 H, 2019,

JEJRRIE « FFHEEARED - FEIERA - TREM —HRas XL b2 XBOAK I LFITHAS LMK
BETOBEEBMENT, HABRYSSE 136 Mg, ®RE, 9 H 67 H, 2019,

ATF ¥ - Hoffie, R. - [LIFRZEM - SFARIAE - Kumlehn, J. - EFERA A4 2 FEFRIREEE T Qsdl 8 X O Qsd2 @
THEARMER. 14 BA TS, BIL 11 H 23 H, 2019,

RIS - FHERRER - REAUL - b - BRI 2 2 X UG o SR T-56 R B O RNA-seq fidfT. 28
14 M2 FHEsE 2, B, 11 H 23 H, 2019,

b A AW - AR R AMRERE - ILRIEN - PEIN - piighsh - P RGBT 2 A A LX)
A TIRE DRFEIN A H = X b DR, 5 14 [ A FFFR S, B, 11 H 23 H, 2019,

XREESE « AWy - REERLA A A & X TIRIRMEICBI S 2 QTL BIFAAAE A o fdhr. 25 11 [ M E ka2,
ki, 12 H 21-22 H, 2019,
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(19) AW # - Hoffie, R. « I35 « 5248)A 25 « Kumlehn, J. « £BERIA A A A FREFRIREZHIH T 5 Qsdl B X O

Qsd2 JEfA 7o “HARKO N, 5 11 B ERE MRS, Wi, 12 4 21-22 H, 2019,

WY 7' v — 7 (Group of Wild Plant Science)

(1)
(2)
(3)
(4)

i % ER T SR HARYIE O ILYAH O BEL . 55 2 MY Rty — 2> a v 7', B¥, 1H
26-27 H, 2019,

BEHACAT - AN - AREDBS - SEMMAESS - SRS - i % - fISEE T eSS R o S5K DNA %
W7z PRI 5 18 M HAREY A2 4Esy, Had, 3 H 79 H, 2019.

ERNEN - NI - WREE - Ml % - EREIE - RIG—5 « EBLYRER il 5 5 MY 50 o B i5k DNA
Z o 7 R IR, 5 18 MIH AR Y2 Fa, #Hal, 3 A 79 H, 2019,

W % - B EE = a2 5 Primula cuneifolia O 23550 — FAH) B 12 % & D J0ASE REHIS 545
55 83 [l H AW aa44, &, 9 H 1517 H, 2019,

5/ LE881=v bk (Applied Genomics Unit)

L=y

(1)
(2)

(3)
(4)

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

77 LBV — 7 (Group of Integrated Genomic Breeding)

FHApyE— - R — - BORE - IIARBE £ 2 0@l i UGERM sBBS I X 2 THEXH 6 ZEETRE LA
KIGEIEFE T 274 v 7. HABHEY2H 135 nEfds, 7%, 3 H 16 H, 2019.

ARG « £ 18 - A5 f - Shi Yuxin « kAL — + McCouch Susan * Venuprasad Ramaiah « [LIAEIE  KFGE% Y 40
SIS NHEASMNTICB T 2534 - iRICBIS 32 QTL (gCEAL) 7 74 v=vy By 7, HABMHY:2
95 135 [nlEiiey, T2, 3 716 H, 2019,

TGS - NTRI « SRAFNGL - B % LREAE - IR T - IARBUR - KIE—  Fe—ry a2 v A 2 E O,
HAE A2 135 MiEfds, T3, 3 H 16 H, 2019.

BRI - IRES 3K - RS — - ARB - VARG - PieEss - BRI - HRNREE av e ) EEERTHE
Ay ARG Z R T IR64 HROBEET O, 63 MIHACHBIME RS KE, 5< &, 3H27H,
2019.

AANKHE - A - 28 K000 - (LA - JIGER 3 - BEFHIE T - 0 56 4 2 OB ARER O S B REZ HwioE
BIWHHAEN, HABEEAE 136 [MEEHES, 258, 9H 7 H. 2019,

Fl 52 - [iER RGEN-ISL (RNA-guided endonuclease-in situ labelling) % JH > 72 EZAY DNA it 51 o ¥ #8%
b €Y = 27 1 v 7 EMiOFRREE, HABEYS2H8 91 BIR2:, &, 9 H 11-13 H, 2019,

ElEiEZ - 1IhER RGEN-ISL (RNA-guided endonuclease-in situ labelling) 7% JH V> 7114y DNA Ei 5l o AlgifLIC Xk %
REIREAR N B SRR, — R EE Atk ot % 70 [BlfE S, #H, 9 H 22-24 H, 2019,

A [ 2 EHICE T 2 EEBENESHEEZIERT 27200 2307 Fa—F, T&EY - BHEIIESARHY v R
L T AOBRIFEEEEZ 5N, BB, 11 H 9 H, 2019,

HEHEME - AT - IR 7 7 U b A BB RO - AR OREE, B{EUHTYES "Oryza g7/
LERZIE L OB B RRIEDTZE O HEME ), &R, 12 H 12-13 H, 2019,

KR EYEBHAI D7 (Research Core for Future Crops)

a7 4 YA uy—if%F — L (Ecophysiology Research Team)

A % %' 4 F 2 7 Z¥f (Ion Dynamics Section)

(1)
(2)
(3)
(4)
(5)

Mori, 1., Arias-Barreiro, C., Ooi, L., Sobahan, M., Nakamura, Y., Hirai, Y. and Murata, Y. Apoplastic bypass flow is
involved in cadmium uptake in rice. 5 60 [ H A B A2 F 4, £aifle, 3 H 13-15 H, 2019.

Imran, S., Katsuhara, M. and Horie, T. Electrophysiological Analysis of Rice OsHKT1; 1 variants. £ 60 [A] H A4 4 #il2E
2, %4k, 3 H 1315 H, 2019,

e e RFELT - HEFEEMN - MBEIA - £ % - ILAR¥ET P2 O ALMT 7 7 3V — V) ¥ ITRERE AR OBEREMRT. 28
60 [0 H AN A M4y, 44k =, 3 H 13-15 H, 2019.

Ooi, L., Matsuura, T. and Mori, 1. Is hormonal regulation involved in sulfur dioxide-induced stomatal closure? & 60 [2] H
A pre s, 4dbE, 3 A 1315 H, 2019,

e REAT - AEHEEEN - IUARFEF - FE P~ FOKILTHAEIT 2 ALMT ik iR ofEaefgtt. HATIEIER A4
2019 SEEEA R4y, &M, 9 H 35 H, 2019,
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(6) ek REFET-HEEFCAR R IIARET Y ALMT 7 7 2 ) — DA BERE O R, HAKEY)SA25 83 R4, filif,
9 H 1517 H, 2019.

(7)  hex RET HEYIO ALMT ki 7e0 6 > T E 7 2 &, MY ORENF S -5 5 7RSS, A6, 9 H 2021
H, 2019,

e 1 /) R— a V%5 — & (Crop Innovation Research Team)

IEY %7 4 7 At (Epigenetics Section)

(1) M HH B 7« P8 e eg — - 1L B 4 57 - Mario A. Arteaga-Vazquez + Daniel Grimanelli -+ Romain Pogorelcnik + Robert A.
Martienssen * KHIBESE « N2 « SEILEE - Olivier Mathieu = 347123817 2 DNA X FU{Ll#E, HAx
EYx 74 7 AWSEEEH 13 44, BidE, 5 H 2829 H, 2019

(2) Ikeda, Y. Analysis for transcriptional regulation mechanism of transposon-like elements in plants. HAZEY = %5 1 7
AWPERH 13 MR E 2 H i, Mk, 5 H 2829 H, 2019

(3) iz - gt RGEN-ISL (RNA-guided endonuclease-in situ labelling) % f\> 722 DNA o5 o fl4 #H 5% P4 v]
b ey =274 v 7 EMiOMERE, HABEESE 91 BER%, i, 9 A 11-13 H, 2019,

(4) EbEZ - gkt RGEN-ISL (RNA-guided endonuclease-in situ labelling) % Fi\> 72214 DNA Bi5l o nfgiftic Xk 2
FEVIRARRN B A T, — MR ARt 222258 70 BIfE<, fF, 9 H 2224 H, 2019.

RECTOR 7’1 "5 . (RECTOR Program)

(1)  VERAER - MEEEA « ANEE—ER - SiEH—EL - 30K B Phostag ZH\W-F 7 a4 FIRICE T3 Y vigfby v 82
B OB, HAMYEI R 60 FIR%, 4R, 3 A 1315 H, 2019,

(2)  /NEEEES - - SHHEM - KR - EIRESE - S B B8R 2 7 2 ' A PSILHCI # Ak o i i
Bricd-o < LHCI ¥ 7' 2= v + O#REMNT. 55 10 MIHALAMESESB XY v APy A, 5H# L, 5 H 2526 H,
2019,

(3) & fe - AINEE B - HHAR - R - SR E 2 - SEH B8 Structure of the green algal photosystem I
supercomplex with a decameric light-harvesting complex I at 2.9 A resolution. 5 10 [0 H A GG RERESB L O
rvRY T L, WEE 5 H 2526 H, 2019.

(4)  EARHH - NEEE B 7 I FEFAONALYERTI T VT 7 ¥ 7 2=y b LHCA3 KiHIC & % PSI-LHCI D #id
ANDOEE 10 B HALERFEEESB IO v R Y 4, 5H#H, 5 H 2526 H, 2019,

(5) /NEEHL - EER B RS2 9 2 P A PSELHCI &40 LHCL ¥ 7' 2= v b OEEfENT. $F13m27 7 2 F
T AW%ES, i, 9 H 56 H, 2019,

(6) EARBEME « NEE R - BEG—H M7 7 I FEFRAONMMERI T YT Y 722y F LHCA3 RIEIC X %
PSLLHCI OfSE~DEEE, #1317 J 3 FEF AM5ES, #iE, 9 H 56 H, 2019,

(7) B - NEE RS - EIRESE - SIS0 B0 bR 8T v FlBE AR oG, AR S T
T A KA B ISR X 25 VNV E OB SRR TREEMRNT ) ~ RAZD 7 74 X EW~, Wk, 11 H 2627
H, 2019,
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MEEDBER L2 VR T L%
(List of Symposium Superintended by the Member of Institute)

BLLRKEBE - i A ) R— a YT —2 > ay 7 (B2 Mk 3 ) —)
THPRELS BN 2 £ DT D

Hf# 201941 H 16 H
B« IR A B R OFE AT
= A= KB IR R OEEEE - ZAREE (B - YT - A L R TS
(Gbf IR - XD EZERIL TN — 7))

1. A2¥ Y v ogiEfgk & EE) 2 A = 2 LRI~ OIGH
EHHFEAI (JEREE AT 22 T)

2. AFLFIH)EAIFEIFZEDIICLTEES7AF FHOT Y IV 25T 500 ?
JULHF 2 (B

3. {3 % CRISPR/Cas9 > 2 7 L L EMI~DIGH
EEF (BEKY)

4. VANARY Y —=F IO ) Lk
ARERTR (BROTRERE)

35" IPSR International Symposium and 11" Symposium on Plant Stress Science
75 35 MIEWBFIES R 2T L RO 11 B R b LARFETES Y RO L

— Plant stress science: What can we do for future agriculture? —

March 4-5, 2019
Venue: Kurashiki Geibunkan
Organizer: Jian Feng Ma (IPSR, Okayama University)

March 4
1. Aquaporins as key regulators of plant water and ion balance
Steve Tyerman (Adelaide University)
2. Targeted genome modification in cereals
Jochen Kumlehn (Leibniz Institute of Plant Genetics and Crop Plant Research, IPK Gatersleben)
3. Molecular mechanism of adaptation to periodic flooding in rice
Takeshi Kuroha (Tohoku University)
4. Hormones and their crosstalk in plant adaptation to drought: an insight into the functions of strigolactone and karrikin
Lam-Son Phan Tran (RIKEN Center for Sustainable Resource Science)
5. Diversity and QTL analysis of anaerobic germination in lowland NERICA
Toshio Yamamoto (IPSR, Okayama University)
6. Sensing of herbivores by plants: Self damage and insect elicitors
Tomonori Shinya (IPSR, Okayama University)
7. Systemic calcium signaling via glutamate receptor channels in response to mechanical wounding
Masatsugu Toyota (Saitama University)

March 5
8. Getting to the root and rhizo-microbe of successful engineering in agricultural soils
Hong Liao (Fujian Agriculture and Forestry University)
9. Contribution of chloroplast DNA degradation to the efficient use of phosphate
Wataru Sakamoto (IPSR, Okayama University)
10. Cold stress sensing by phototropin to control chloroplast positioning
Yutaka Kodama (Utsunomiya University)
11. Autophagy mechanisms in plant-pathogen interactions: future targets for improved disease resistance
Daniel Hofius (Swedish University of Agricultural Sciences)
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F=AF AW — MR GREIRS) - I  (RILERS - REIRT) - TTEPEEAT (RAURSE) -
RERAEN CUHIRSE) - AIRRRAT (BRI SLZR) - PUROTH CRURe7) - MREEHT (BMIRE) -
Wik (Bl ERY) - B (LIBRSE) (50 % H)

yiarvl
1. BERARE 1V EHE D 7 TR — 37 7 2 kBl
HIHEEAN (CRBRKRS)
2. 77 a4 FEIREEGRO NTTEDE S 910> 30V O B AR RS
REIE #F (HE0R)
3. FLIAMINEEE Rk DR 2 2 g & IRER# N7 v 2
PREIEARES LR)
4. BFEEEICBIT A NE R ZMa vy 7 A4 FokdE
HIR BE (LLTERAE)

yiarvl

1. WA VA2 7 O HHlH
mREHER (Al ERY)

2. MORETSER Tl HOREEOEEER g B O A (PSI'NDH) % £ 0 X 9 IS S8 D)
INAERE - BARNE CREBRA)

3. BEETBOLAETR D & Ekiottiiz % 2 %
FulE—ER (RAEKR)

R
THEA VS R T Ol E D B 45/135 D IEH
e CREURY)

The 60th Annual Meeting of the Japanese Society of Plant Physiologists
Symposium: Plant mineral transporters: from function to structure and modelling

March 14, 2019
Venue: Higashiyama Campus, Nagoya University
Organizer: Jian Feng Ma (IPSR, Okayama University)

1. Node-based transporters for preferential distribution of mineral elements
Naoki Yamaji, Jian Feng Ma (IPSR, Okayama Univ.)

2.IRON MAN to the rescue: how plants take up iron
Louis Grillet!, Ping Lan"?, Wenfeng Li'*, Girish Mokkapati1*®, Wolfgang Schmidt*
('IPMB, Academia Sinica, “Chinese Academy of Sciences, *Nanjing ForestryUniversity, ‘National Chung- Hsing
University, "Academia Sinica and National Chung-Hsing University)

3. Regulation of nitrogen acquisition under low availability and beyond
Takatoshi Kiba (Nagoya University)

4. Sensing external and internal nitrate by transceptors
Yi-Fang Tsay, Hui-Yu Chen (Institute of Molecular Biology, Academia Sinica)

5. Structure of a silicon transporter in plant
Yasunori Saitoh', Kengo Matsuki', Shin-Ichiro Yonekura', Lingli Yang', Namiki Mitani-Ueno? Naoki Yamaji’, Jian-
Ren Shen', Jian Feng Ma® Michi Suga' (‘Research Insititute for Interdisciplinary Science, Okayama University,
*IPSR, Okayama University)
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6. Integrated micro-scale and macro-scale modeling of silicon transportation system in rice
Gen Sakurai', Naoki Yamaji®, Namiki Mitani-Ueno®, Masayuki Yokozawa®, Keisuke Ono’, Jian Feng Ma® (‘Institute
for Agro-Environmental Sciences, NARO, “Institute of Plant Science and Resources, Okayama University, *Faculty of
Human Sciences, Waseda University)

International Symposium on Virus Diseases of Important Crops
Section 3: Molecular Virology

September 2-5, 2019
Venue: International Conference Hall, National Chung Hsing University (NCHU), (Taichung, Taiwan)
Moderator: Nobuhiro Suzuki (IPSR, Okayama University)

1. Current advances on control of plant virus diseases by cross protection
Yeh Shyi-Dong (National Chung Hsing University, Taiwan)
2. Production of epitope vaccines using Bamboo mosaic virus platform
Hsu Yau-Heiu (National Chung Hsing University, Taiwan)
3. MiR398 plays a regulatory role in Bamboo mosaic virus infection
Lin Na-Sheng (Taiwan)
4. The recent discoveries of the host factors involved in Bamboo mosaic virus replication
Tsai Ching-Hsiu (Taiwan)
5. Plant viral vector expressed edible vaccine of American cockroach hypoallergen prevents roach-allergic asthma
Chiang Chu-Hui (Taiwan)

AHDCAE IR = IR L AW 7E T Bk 7 a 75 L
(BT R 5 L)

Hf%® : 201949 H 28 H
B« IR B R0 E T

1. BREKDIEREL~KA LR EL D) WML
FHEARZ T (MR - W)

2. =y HrHIEH? HADA 4 4 F iR OFEL
KT (RIILERY: - R0

EFEFH - EFEEY —2 > ay 7/
T oD S & FofiEE T
~REFRWER 7 7 v 7 A DMfiR~

HA : 2019 4£ 10 H 16 H
SR« IR A B RLA e AT
A=A — bR R - i)

1. ZU®Iic FlkEE

2. T—NAX 27 —WIRE OGBS/ L ffe & SRR D 57 1N
JNEEAHE] (SERE2E )2~ F2ErT)

3. JKH ORI 7 SRR B UG 2 1) SR T SR E O FE A L IGH
RS (RAETRYE)
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4. BB COREER - AN ORELD 7 DY) A 71 = X 1
WEEtE — CREORY)

5. BRAND I 2 7 VERZ I 5 A % Ol
ks (R oK)

6. KEFREEZz LT A%y 7 =2
R (BMEAADIERT, FLERE)

7. B h OIEFEEEVE R DR & 2 D F RS O AT
PRI W GBS

8. WalBREE & RFEWINDE Y - RAIBIFR D]
REpiE] (BALAERRZERT)

9. Bbbhic FlkEs

HIOWM INHLT—oTavT

Ff s 2019 4F 11 19 H
Bt + R LR 2R R AR e
F=AFAF = RPGHEAT (RILERS: - RRE) - 50K B (R LR - i)

1. At ERFEEHEOMEHN
gL (A ERY)

2. "X fTBlomERLIcB S 3 2 BRI T IO W T
BAFET (A EREKRY)

3. TRE OMEFERREA I T ICBS cHH I NS
MREM (AdERYE)

4, VLA b OFEERH A RER 2 % Pl 2 WYL AR O RSB
MEFHR (BFRY)

5. Genetic Dissection of Aphid Resistance in a Sorghum Cultivar
Everlyne Adhiambo Omollo (1112 - HiHF)

6. VLA LML EFICE T S Co MEMICTHS T % QTL DM
LIRS & CGREORE)

7. JUPEPHC BT B VOV LW iR AE SRR TEGZ, oBWEE R TR
FHRZ (RUTHERE)

8. Twin-seeded E{Z T D FEIZIANT T
EAFEE (REURYE)

9. Identification of a stay-green gene in sorghum
W e (RALRAE - REAATF)

10. HEIRBEAGHAE (RIPPS) % H\>72 YV L4 AHIIEGR 1 8 V) % Szt il
HIAT CEALAIRZET)

11. SEBE AR IRHTIE. ESLIE DNA = — 4 — 12 & % F1 SHCH R0 0 i
JNHIASE (FETRERS)

12. V V77 LB 0B S E T
ffoeE (HAETRY:)

13. YV V77 L OEEHIERST & MOROKOSHI 7 — % X — Z D HHi
AR T (BELAAWTSERT)

4530 TYAVHL, T/ T—vavzREILLE, IZ20T
FTLIASE  (RTPHERS)
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PREEF (Awards)

WA b LRV =7, JG il (%), P30 EEARREH, YD S % 7 VEERREICBE T 2018, 2 H 12 H,
2019.

~

MBI E 7 — 7, B4 (BLamiEee 2 48), AARRZL A hrESGREmE (EA4EM), 2 H 26 H,

2019.
70 LSRRI V=7, RERIE (B B X OAE (HEBdZ), 2019 FEHAFMA2HCH, 316 H, 2019,

YA N v AN —7, 6 e (), 5556 Mgttt H, EYO 2 & 7 VAR B 20178, 3 H 26 H,
2019.

BEISEREE SV — 7, (B4 ) R—v a ViR F— L - TP = 274 7 AU GfF), B GEZER), £0
TLEEHAIE Y 2 27 4 7 AMESTEME, "HWICE T 3 b J v AR Y VAL DR G HI R D fFHT ), 5
H 29 H, 2019,

Hawy - A A 70— 7, ERARIN (HAAHRBSRBIUIZEE PD), XA b AP —-FL XV T—> a Vv,
FHREHT AN T4 7 A V254 56 6 PIFEIRPE R (RER), T #IE” 2/O R ) A a7 4 L RISk A
BBl A V2 2 FOVARIENT, 6 H 1012 H, 2019,

Y - BAEVMMHOER 7V — 7, EEAAN (HAYMIRE R BIHFSE B PD), ASV2019 Postdoctoral Scholar Travel
Award, 38th Annual American Society for Virology Meeting, "Characterization of a novel fungal polymycovirus with
a potential neo-lifestyle, 7 H 20-24 H, 2019,

WVIBREEE 7V — 7, EAHET (LETIERRE 2 /), “FASEE, "Methylobacterium aquaticum 22A FRIZE T % 5
VIIARAALYFDRAADZRA L, BORENLAT 7T 4 7W%ES, 10 H 8 H, 2019,

Wy - AV AR 70— 7, AR (HAAMHRBSFBIUIZEE PD), XA b AP —-FLE¥ v T—>a Vv,
FHIFECRT- AR T2 A 7 AV 252 55 7 PIgEEEE 2k (%), " v 7> FL A 11 0fli RNA =4 27 A L 2
DA + BRI IS X 2 BRI CiERR SN s 2 7 X > FIE%k, 11 H 68 H, 2019,
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