
Day 1 (Mon. Jun. 5)

This workshop focuses on the integration of engineering and biology for plant improvement. Networks of
scientists that conduct basic and applied research are critical for advancing this field. The workshop aims
to cover data acquisition, data intergration,and data mining while promoting knowledge transfer and skill
sharing. Biotech-enabled plant advances incorporating whole-plant structure and physiology will be
essential to solve global agriculture problems.

Advances in long-read sequencing technology have made it possible to complement the Arabidopsis
reference genome with hundreds of independently assembled genomes. For these data to be useful to
the community they need to be integrated with previously existing resources from the 1001 Genomes
Project. We will discuss how this can be accomplished, and what we can learn from complete genome
information on species-wide scale.



A systems perspective on mechanisms of pathogen infection and plants’ responses to such biotic
stresses can lead to significant advances in plant biology and agriculture in general. This session will
highlight exciting new discoveries being made in plant-pathogen interactions by leveraging functional
genomics and systems biology approaches in the model system Arabidopsis and agronomically
important crop plants. We will seek topics pertinent to plant receptor networks to perceive diverse
pathogens, transcriptional gene regulatory networks at different scales (e.g. tissue/single cell),
mechanisms of pathogen manipulation of host plants, and systemic outcomes of infection.

The workshop will cover different aspects of molecular dialogues controling reproduction in plants.



Day 2 (Tue. Jun. 6)

The aim of the workshop is to learn how to prepare scientific presentations that convey a clear message
and maximize the output of your research. Our framework combines storytelling with how the brain
process oral information along with images. We will dissect the anatomy of a presentation and discuss
what makes it memorable.



Plants have evolved highly effective transport, sensing and signaling systems to ensure acquisition of
sufficient minerals for growth and development. This session aims to share new results on newly
identified genes/regulatory pathways or metabolites involved in the regulation of ion homeostasis in
plants. These include, but are not limited to: (i) effects of limitation or excess of various macro- and
microelements on plant growth capacity; (ii) effects of components of global climate changes (drought,
CO2, heat, etc.) on the regulation of ions transport and assimilation.

The environmental responsiveness of the plant epigenome is an emerging and fascinating research area.
To shed new light on the underlying mechanisms, our speaker list covers exciting topics ranging from
immediate impacts of stress over vernalization to technologies capturing epigenome dynamics.



The session will focus on developing new genetic and biotechnological discoveries in plant biology. This
year's outstanding achievements in CRISPR biology (e.g., cell-type-specific genome editing, genome-
scale sgRNA libraries), imaging mass spectrometry, TF interactomics, Cryo-electron microscopy of
membrane proteins, flux metabolomics, plant phenomics, root micro-fluidics, super-resolution
microscopy, and single-cell methylation, spatial transcriptomics and more have gained significant
success worldwide. The session will allow scientists to present their most advanced discoveries and
discuss the cutting technologies transforming plant science.

At the heart of plants’ developmental plasticity is the broad ability of their cells to undergo rapid and
coordinated changes in cell identity and function. This is manifested during post-embryonic formation of
new organs and in their ability to repair damaged organs and tissues. The session will focus on the
parallels and convergences in cellular reprogramming mechanisms during development and
regeneration.



Organelles coordinate the complex intracellular metabolism in eukaryotic cells by imposing a physical
barrier to sequester metabolites and macromolecules. The intricate organization of organelle-organelle
communication under biotic and abiotic stresses is a recently emerging research topic and highly
relevant to understanding the plant’s responses to the changing environment. In this concurrent session,
we will highlight the recent findings in a broad range of inter-organellar communication pathways under
various stresses.

This ICAR session has a dual purpose in highlighting recent discoveries in plant Proteostasis as well as
the tools that have been made available through the Plant Proteostasis community to enable new
researchers to explore the role of proteostasis in diverse aspects of plant development and response to
environment.



Arabidopsis research globally has provided invaluable tools to understand the plant world at different
biological scales. A sizable proportion of that research is carried out by researchers in the Global South
(i.e. countries located around the tropics and the Southern hemisphere), even though these countries
face many political and budget limitations for scientific endeavours. This symposium aims to highlight the
work of researchers from the Global South, oftentimes under-represented in international conferences, to
bring a more diverse perspective to the meeting.

Circadian clocks provide a temporal structure within plants, which contributes their responses to the
fluctuating environment. Understanding how the circadian clock adapts plant physiology and
development to environmental fluctuations forms a crucial part of forecasting the responses of plants-
including crops- to an increasingly unpredictable climate.



Over the past few years, it has become evident that guard cell signalling and membrane ion transport are
tightly coordinated with the metabolic changes occurring within the guard cells. How this intricate network
is regulated at the molecular level is a fascinating question with global influence. In our session, we will
discuss some of the most recent breakthrough discoveries on this topic.

Developmental strategies for adaptations to ever-changing environment have been diversified during the
long history of land plant evolution. This session focuses on developmental processes and stress
responses commonly present or different between the bryophyte models and Arabidopsis, and discusses
how the complexity, specificity, and divergence have evolved.



The session focuses on the role of biomolecular condensates in abiotic stress response. Abstracts
related to BMC, formation mechanism, composition of BMC under abiotic stress are very welcome.

Translation is an integral component of the Central Dogma of molecular biology. Although its general
mechanism is relatively well understood, little is known about the selective translation of specific mRNAs
and its regulation. The emergence of technologies that allow in-depth study of translation resulted in new
plant-specific translation mechanisms being unveiled and translationally-regulated mRNAs have been
found to be key in the plant's adaptational responses. Recent examples have demonstrated the
biological significance of translational regulation in plants and its potential in the generation of new,
powerful biotechnological tools.



Day 3 (Wed. Jun. 7)

This session will present and discuss comparative and integrative studies on Arabidopsis and crop plants
in different areas of plant biotic interactions. We hope this helps to stimulate a new way of thinking,
elucidate new molecular principles and develop solutions for SDGs, in the research field and beyond.

The workshop focuses on plant peptides and receptors, other components of signalling pathways and
downstream signalling events in plant development, adaptation, and in particular plant response to the
environment.



The phenotype of wild-type and mutants in natural fields is often distinct from that in regulated laboratory
conditions. Recently, Arabidopsis and its relatives are emerging as model systems to understand gene
function in naturally fluctuating environments, which is coined in natura. The workshop will welcome
researchers from diverse disciplines including long-term regular monitoring of gene expression,
epigenome and phenome in natura, predicting plant responses to global climate changes, ecological
networks of diverse herbivores and pathogens, laboratory experiments capturing natural complexity such
as the food web.

Chromatin modifications have emerged as an important regulatory mechanism for versatile biological
processes. Although the DNA in each nucleus of an individual is essentially identical, the manner in
which it is interpreted by the cell is dependent on its spatial and environmental context. Research
incorporating innovative methods to unravel these mechanisms as well as those that incorporate the
study of histone and DNA modifications, transcription factor dynamics, small RNAs, and chromatin
structure will be featured within this session.



How do the regulatory networks between environmental factors and RNA molecules trigger plant
physiological and stress responses? This concurrent session will feature the recent advances in RNA
sequences- and structure-based strategies for regulating gene expression. How plant mRNAs produce
novel proteins, how non-coding RNAs and RNA-binding proteins regulate RNA fates, and how RNA
functionalities are diversified both at genome-wide and single-molecule levels will be discussed.

Membrane contact sites (MCSs) are defined as areas of close apposition and tethering between the
membranes of two organelles but crucially, the membranes do not fuse. These sites function as specific
microdomains for the bi-directional exchange of molecular cargo and are linked to the propagation of
intracellular signals enabling a coordinated cellular response to internal and external cues. This session
will bring together plant cell biologists researching the molecular mechanisms of MCS tethers using new
experimental tools and imaging techniques, with plant physiologists and pathologists interested in the
wider role of MCSs in developmental and stress signalling.



Plant cells respond to the same types of stimuli differently depending on when (time of the day, season,
developmental ages, etc.), how often (frequency, gradual changes, and stochasticity), and how long
(duration – secs, mins, hours, days, etc. - and kinetics) they were given. In this session, we will discuss
plant responses (from cellular to developmental) that are impacted by environmental stress and
regulated by time in different scales and context.

Plasmodesmata provide a route for the transport of signalling proteins and RNAs, metabolites and
hormones to coordinate cellular functions within tissues and across distant organs. This session aims to
uncover the broad range of interdisciplinary approaches that have been recently applied to understand
plasmodesmata formation and function. We will hear from researchers combining genetic and
bioorthogonal chemistry approaches, and physico mechanical models to dissect plasmodesmata function
as well as developing new devices and using interfamily grafts and bryophytes to follow Plasmodesmata
development and their role in multicellularity. We will also discuss the potential of engineering this
mechanism to improve crops in a changing environment



Molecular signaling in plant defense against herbivory is an emerging area of study with identity of
receptors, channels and early signaling genes that connects it to jasmonate pathway relatively unknown.
The regulation of phytohormone and glucosinolate pathway by various signaling components are also
unexplored. The session will cover the latest discoveries in the field

Biomolecular condensation (BMC) has emerged as a critical regulatory mechanism that dynamically
tunes the constituents and biophysical properties of signaling complexes during plant response to
diverse developmental and environmental cues. This session focuses on BMC-mediated signaling
research that integrates advanced imaging, biochemical, biophysical, and mathematical approaches to
understand the spatiotemporal regulation of plant immune responses and reproduction.



The characterization and quantification of interconnections among molecules is fundamental to providing
a systemic view about how plants integrate, attenuate, and respond to developmental and environmental
cues. Complementary, predictive modeling of gene regulatory networks, phosphorylation cascades,
hormone signaling, or metabolic pathways are powerful approaches to guide new hypotheses and base
future experiments. This session will focus on studies that aim to integrate -omics datasets, unravel
molecular networks, and elaborate predictive models to address functional questions in Arabidopsis.

This concurrent session will cover multiple aspects of epigenetic regulation and its role in environmental
adaptation: DNA methylation, chromatin modifications, transposon control, reproduction,
transgenerational epigenetics, and population epigenomics.





Day 4 (Thu. Jun. 8)

The fast development of single cell technology is revolutionizing the field of omics study. In the past few
years, plant biologists have successfully adopted single cell technology and generated multiple plant cell
atlases. These datasets allow us to capture the transcriptomic diversity in different cell types and help us
understand cellular heterogeneity, as well as the basis of cell identity and cell fate transitions. For this
session, we would like to focus on the most recent advances in the application of single cell technologies.

The understanding of signaling and metabolic processes in multicellular organisms requires knowledge
of the spatial dynamics of small molecules and the activities of enzymes, transporters and other proteins
in vivo, as well as biophysical parameters inside cells and across tissues. Genetically encoded sensors
are engineered fluorescent proteins that have been developed for a wide range of small molecules, such
as ions and metabolites, or to report biophysical processes, such as transmembrane voltage or tension.

Recent advances in biochemistry and biophysics, plant molecular and cell biology revealed that the
differential fate of proteins in cell space including transport, modification, and even aggregation leads to
contrasting cellular output in abiotic and biotic defense responses and plant development. Hence, the
need for the detection and visualization of protein complex dynamics in living cells has become the
technology of utmost importance. This workshop aims to showcase cutting-edge technologies and
findings in spatiotemporal dynamics of cellular proteins and protein complexes.



This workshop will focus on newly discovered roles of small RNAs, highlighting two hot areas of research
in the field: 1) The function of small RNAs that are generated only in very specific reproductive cells, and
2) The role of small RNA warfare during the Arabidopsis-pathogen/pest interaction.

This workshop will feature updates and introductions of online resources that are part of the Arabidopsis
scientist’s modern research toolkit, just like laboratory equipment, enzymes, and buffers. Essential
resources like TAIR and BAR will be revisited in addition to highlighting resources created and
maintained by community members in the Asia Pacific region that are of global importance.



Plants manifest a plethora of responses from the molecular to the phenotypic level when exposed to
different environments. For example, plants under water deprivation often develop smaller and darker
leaves than their well-watered counterparts. Extensive empirical work has shown that gene expression is
a key determinant of the physiological and developmental responses of plants to environmental cues.
Further, the return to homeostasis following environmental challenges can be associated with processes
distinct from the stressor proper, yet are of equal importance for plant survival. In this session, we will
focus on the frontier between stress tolerance and recovery to understand mechanisms affecting
reproductivity and yield after encountering stress. Although some studies consider stress recovery, it is
mostly presented as a control that stressful conditions have relieved. In order to reshape a plant’s ability
to cope with stress and recovery responses and to enhance plant performance under fluctuating
environments there is a need to gain a greater understanding of the margin between the stress,
differences in response to various stress severities, and stress recovery as a process that can be studied
and improved.

In recent years, receptor kinase pathways have gained prominence in developmental processes. This
session features the latest developments in their characterization in phenomena as diverse as polarity,
cell division orientation or regeneration.



Chemical biology could contribute towards crop improvement while improving farmers’ income and
ultimately contributing towards good health and sustainable agricultural practices. This could also help
achieve sustainable development goals (SDGs) such as SDG1: No Poverty (Through improving farmers’
income) SDG2: Zero hunger (Through enhanced crop production) SDG3: Good Health and Well-being
(Through improved nutritional quality)  The session would provide an opportunity to share the latest
trends in the chemical biology of plants.

Cross-kingdom RNA communications between plants and interaction organisms is a newly emerging
field. Understanding the molecular mechanisms and regulatory pathways underlying the RNA
communications will help us design RNA-based new generation of plant protection solutions that are
more effective and environmentally friendly.



Plant circadian clocks continuously adjust their rhythm in accordance with the ever-changing
environments at different temporal and spatial levels. The advance in techniques and imaging systems
along with the development of algorithms allow us to visualize the circadian clock interacting with
environments at a whole plant to single-cell levels.

Research and training using Arabidopsis has been vital to the success of plant science due, in large part,
to sustained global collaborations in the plant science community. While recent studies indicate clear
benefits of diversity and inclusion, progress in these areas is slow and has been driven by a few
countries. This moderated workshop will feature a panel of plant biology faculty that will provide diverse
perspectives on the challenges of working within academia, and the benefits of creating and sustaining a
diverse community to achieve excellence.



Extremophytes, plants that inhabit harsh environments, represent novel genetic resources underexplored
for their adaptations to multiple environmental stresses. Specifically, extremophytes that are closely
related to Arabidopsis are ideal models for comparative multi-level analyses. This session will focus on
systems biology research of Arabidopsis extremophyte relatives from physiological through molecular,
“omics”, evolutionary, and ecological studies to elucidate mechanisms allowing these intriguing plants to
survive the most extreme environments on the planet.

Plant development, physiology and  defense are controlled by several classes of mobile RNAs that move
both cell-to-cell, through plasmodesmata, and into the phloem for systemic movement. Mobile mRNAs
control meristem, leaf and tuber development, among other processes. Small RNA silencing signals and
miRNAs also move systemically through plasmodesmata and the phloem, for example, to control nutrient
homeostasis. The workshop will present new findings in this exciting emerging area of plant biology
research.



Plant endocytosis underlies a plethora of biological processes including nutrient uptake, signal
transduction, development, polarity and tropic growth, immunity and responses to abiotic stress.
However, the molecular machinery of endocytosis, its regulation and exact biological impacts are only
beginning to be understood in plants. This session will cover the following topics (1) Molecular
mechanisms of endocytosis in plants; (2) Endocytosis and plant polarity, development and nutrient
uptake; (3) Endocytosis and plant-pathogen interactions; (4) Endocytosis and cell wall biogenesis; (5)
Crosstalk between endocytosis, exocytosis and autophagy

Genome engineering are revolutionizing life sciences and plant biotechnology that seek to develop new
technologies for the precise manipulation of genes and genomes in vivo. In addition to its use for
advancing our understanding of basic biology, genome engineering has numerous applications for
improving agronomically traits. In this session, we will present and discuss recent advances in nuclear
and organelle genome engineering approaches, novel tools and delivery system.



The theme of this year's ICAR is Arabidopsis for Sustainable Development Goals. Participants will
discuss how research in Arabidopsis can be leveraged to help achieve some of the United Nation's 17
SDGs, especially in the area of zero hunger, climate action, and life on land. In addition, participants will
discuss how Arabidopsis research can help address important plant science questions (such as those
posed in Armstrong et al., 2023; doi. 10.1111/nph.18771) and the kinds of international projects that
might be considered as part of a 4th decadal vision for Arabidopsis research, following on from
successful collaborations that have arisen from 3 decades of coordinated efforts.



Day 5 (Fri. Jun. 9)
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What did the grasses gain by losing PEAPOD? Evolution and conserved
functionality of organ size and shape regulator PEAPOD

Concurrent
07

Day 2:
Tue. Jun.

6
16:30 9

Sara Maynard C000764 PO-358
405nm Photostimulation of the Endoplasmic Reticulum-Chloroplast Contact
Site in Arabidopsis Hypocotyls Causes Rapid Cytoskeletal Depolymerization,
Elevated Cytoplasmic Calcium, and Elevated Organellar ROS

Concurrent
05

Day 2:
Tue. Jun.

6
14:30 10

Satoshi Endo C000077 PO-398
A cell wall-modifying gene-dependent CLE peptide transport in conferring
drought resistance

Concurrent
14
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9:00 9

Selene Garcia-
Hernandez

C000522 PO-356 The role of DGK1 and DGK2 in Membrane Contact Sites and Stress Tolerance
Concurrent

18
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Wed.
Jun. 7
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Shao-Li Yang C000046 PO-065
Heat-regulated phosphorylation of TOT43 is a switch for stress granule
association to contribute to heat tolerance in Arabidopsis

Concurrent
11

Day 2:
Tue. Jun.

6
16:30 13

Shoji Mano C000280 PO-372
Molecular mechanism for peroxisomal protein transport via the ubiquitin
system

Concurrent
06

Day 2:
Tue. Jun.

6
14:30 9

Shota Yamauchi C000214 PO-441
Phosphorylation of WD-repeat protein WDR by phototropins is essential for
starch degradation to promote stomatal opening

Concurrent
09

Day 2:
Tue. Jun.

6
16:30 8

Shuichi Kudo C000223 PO-427
Assessing the impacts of genetic defects on starch metabolism in Arabidopsis
plants using the carbon homeostasis model

Concurrent
23

Day 3:
Wed.
Jun. 7

11:00 10

Timo Schlemmer C000757 PO-210
Proof of concept: circular antisense RNAs (caRNAs) as a new mode of action
for RNA-based plant protection

Concurrent
28
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Thu. Jun.
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10:30 10

Toshiaki
Tameshige

C000567 PO-717
Time-series field phenotyping system PlantServation using machine learning
revealed seasonal pigment fluctuation trends in diploid and polyploid
Arabidopsis

Concurrent
15

Day 3:
Wed.
Jun. 7

9:00 11

Toshiro Ito C000580 PO-456 Erasure of Epigenetic Memory in Arabidopsis Flowering Control
Concurrent

16

Day 3:
Wed.
Jun. 7

9:00 9

Travis Lee C000090 PO-693
A single-nucleus transcriptome atlas of seed-to-seed development in
Arabidopsis

Concurrent
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Tue. Jun.

6
14:30 12

Xing Wu C000635 PO-682
Rapid evolution in Arabidopsis thaliana in global field experiments in the pan-
genomic era

Concurrent
15

Day 3:
Wed.
Jun. 7

9:00 11

Yan Yan C000171 PO-211
siRNAs derived from nitrate reductases, NIA1 and NIA2, play vital roles in
growth and stress adaptation

Concurrent
17

Day 3:
Wed.
Jun. 7

9:00 7

Ying-Lan Chen C000701 PO-402
An Evolutionarily Conserved Long-distance Migrating Peptide Regulates
Lignin Biosynthesis Pathway and Plant Immunity

Concurrent
14
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Wed.
Jun. 7

9:00 9

Yohei Takahashi C000543 PO-075
Stomatal CO2/bicarbonate Sensor Consists of Two Interacting Protein
Kinases HT1 and MPK4/12 in Arabidopsis

Concurrent
09

Day 2:
Tue. Jun.

6
16:30 8

Yongming Luo C000098 PO-325
Brassinosteroid receptor BRI1 deubiquitination by UBP12/UBP13 fine-tunes
plant growth

Concurrent
32

Day 4:
Thu. Jun.

8
14:00 9

Yu-Hsien Chang C000167 PO-411
Investigating the role of the Arabidopsis ROTAMASE CYCLOPHILIN gene
family in organelle-mediated mobile mRNAs transport

Concurrent
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Thu. Jun.

8
14:00 8

Yuki Hirakawa C000664 PO-582
Analysis of stem cell-promoting CLE peptide signaling in the shoot apical
meristems of land plants

Concurrent
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6
16:30 12

Yuki Yoshida C000712 PO-660
Stomata-derived intercellular signaling that directs mesophyll air space
formation
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26
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8
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Yukio Kurihara C000390 PO-236 NMD and translation of intergenic splicing-mediated polycistronic transcripts
Concurrent

12

Day 2:
Tue. Jun.

6
16:30 11

Zhe Wu C000336 PO-494 Distinct chromatin signatures in the Arabidopsis male gametophyte
Concurrent

16

Day 3:
Wed.
Jun. 7

9:00 9

Zhen Lei C000064 PO-193
Translation-coupled Epigenetic Regulation of Transposable Elements in
Plants

Concurrent
12

Day 2:
Tue. Jun.

6
16:30 11
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