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Deciphering mechanisms in Arabidopsis
thaliana in response to recurring heat stress
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Compared to direct exposure to heat shock (HS), plants
exhibit an increased survival rate to heat stress when they
have previously acclimated through exposure to sub-
lethal heat conditions (ACC). However, it remains
unclear whether the maintenance of active state in
localized regions involves rearrangement of chromatin
organization during the heat memory phase. Here, our
objective is to elucidate how chromatin organization
functions in Arabidopsis thaliana to withstand recurring
heat environment.

We selected various knockout mutants affecting
chromatin organization in Arabidopsis thaliana and
subjected them with the wild type to ACC (37°C) and
subsequent HS (43.5°C) treatments. Compared to the
wild type, the mutant groups exhibited reduced survival
rates 7 days post-treatment, indicating diminished heat
memory ability. Interestingly, in the RNA-seq data, the
expression level of HEAT SHOCK TRANSCRIPTION
FACTOR A2 (HSFA2), crucial for heat memory
maintenance, was higher in one of the mutant groups
compared to the wild type after ACC+HS treatment.
Additionally, we analyzed gene expression differences in
the RNA-seq data between the ACC+HS and HS-only
treatment groups in the mutants.
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Transcriptome analysis of
regeneration in Nicotiana tabacum

protoplast

Bingyi Liang!, Hikaru Sato!, Toshiyuki Nagata?,
Sachihiro Matsunaga!

!Grad. Sch. Fro. Sci., Univ. Tokyo,

%Grad. Sch. Sci. &amp; Eng., Univ. Hosei

Gene editing technology based on Clustered Regularly
Interspaced Short Palindromic Repeats (CRISPR) has gained
widespread use in novel plants breeding. To get non-genome
modified plants, researchers merged the Cas9 protein and
gRNA utilized in CRISPR/Cas9 technology into the
Ribonucleoprotein (RNP) complex in vitro, enabling direct
introduction into recipient cells for gene editing. Protoplast,
devoid of cell wall, is more likely to absorb foreign genetic
material, making it an ideal receptor for the RNP complex.
Nevertheless, the technology of regeneration from protoplast to
plant is still immature, and the mechanism of protoplast
dedifferentiation and regeneration is still unclear.

Nicotiana tabacum is frequently employed in genome editing
and molecular mechanism studies. Presently, we are employing
transcriptome analysis of N. fabacum protoplasts throughout the
isolation and regeneration period, to gain deeper insights into
the mechanisms governing protoplast regeneration.
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Blue light receptor CRY1-mediated
regulation of plant regeneration

Li Min!, Hikaru Sato!, Takuya Sakamoto?, Yayoi Inui!,
Kazunari Yamamoto', Tomonao Matsushita® and
Sachihiro Matsunaga!
"University of Tokyo, 2University of Kanagawa,
3University of Kyoto

Plants exhibit remarkable cell fate plasticity, allowing differentiated
somatic cells to revert to pluripotent cells in response to various stimuli.
This ability is widely exploited in micropropagation techniques, such as
grafting and cutting, which can be further optimized by controlling
environmental factors. Among these factors, light plays a crucial role,
affecting both photosynthesis and plant morphogenesis. However, the
role of light signaling in plant regeneration remains largely unexplored.
In this study, we utilized a two-step tissue culture system to elucidate
the regulatory mechanisms of light signaling in de novo plant
regeneration. Specifically, we investigated the influence of several
photoreceptors on shoot regeneration in Arabidopsis thaliana.
Interestingly, our results revealed that only the mutation of
CRYPTOCHROME! (CRYI) led to suppressed shoot regeneration,
highlighting a key role for CRY 1-mediated blue light signaling in this
process. Furthermore, transcriptomic analysis during shoot regeneration
in wild-type and the ¢yl mutant provided insights into the underlying
molecular pathways. Future research will focus on identifying

downstream target genes of CRY 1 during plant regeneration.
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Investigation of the Molecular Mechanism of
Petiole Development in Arabidopsis thaliana

Yujie ZHAO, H1Li 4623}, Zining WANG,
BR H—
HOL R e - B

Leaves can be divided into two parts: lamina and petiole.
Previous research mainly focused on lamina development,
and little is known about petiole. Our research aims to
reveal the detailed developmental process of petiole and
underlying molecular mechanisms. We observed the
petiole development with a confocal microscope and the
observation suggested that petiole became obvious
between 60 and 100 pm long stages. With a newly
established live imaging system, we found that a distinct
pattern of cell division frequency along the proximo-
distal (P-D) axis initiated from 60-100 um stages.
Additionally, this different cell division frequency had a
potential correlation with the differentiation of petiole.
Furthermore, distinct expression pattern of the lamina-
outgrowth-related genes was found along the P-D axis at
60-100 um stages, which may be a key for the distinct
cell division frequency along the axis. Based on the above
results, we will discuss petiole development.
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Sharp Apex in Leaves Formed by Biregional
Cell Division Angles
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Leaf apex, the distal end of the leaf blade, exhibits
enormous shape variations across plant species. Among
these variations, the sharp apex, characterized by its
pointed tip, is important in species identification and
environmental adaptation. However, its morphogenesis
mechanisms were unknown. This research aims to study
the morphogenesis of sharp apex using Triadica sebifera
leaves. In tissue level, we found that the sharp apex marks
the maximum positive curvature, and is flanked by
concave joints with negative curvatures, suggestive of
spatially regulated tissue growth. In cellular level,
through wet experiments and vertex model simulation,
we demonstrated that biregional cell division angles are
critical in shaping sharp apex. Our research highlights the
importance of spatiotemporal regulation of cell division
angles in leaf development, suggesting that biregional
division angles contribute to diversity in leaf morphology.
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