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{#/& : Chiral morphogenesis

MR

One of the most remarkable examples of self-organized structure formation is
the development of a complex organism from a single fertilized egg. With the
identification of molecules that participate in this process of
morphogenesis, attention has now turned to capturing the physical principles
that govern the emergence of biological form. What are the physical laws that
govern the dynamics and the formation of structure in living matter? Much of
the force generation that drives morphogenesis stems from the actomyosin
cortical layer of cells just underneath the cell surface, which endows the
surface with the ability to generate active stresses and active torques that
can drive reshaping. We combine theory and experiment and investigate how the
actomyosin cell surface deforms and how it supports chiral rotations, and how
these events together participate in chiral morphogenesis and the
establishment of a left-right principal body axis in both the nematode worm
and the Japanese quail.
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[#/& : The mitochondria-

shaping protein Opal is required for melanocyte stem cell maintenance.

WL

Changes in mitochondrial function are linked to melanin production, pointing
to a role for these organelles in melanocyte function. How mitochondrial
function and morphology however impact melanocyte biology is unclear. Here we
show that the master regulator of mitochondrial inner membrane fusion Optic
Atrophy 1 (Opal) is required to sustain differentiated melanocytes during the
hair follicle cycle. Conditional Opal ablation in vivo in mouse melanocytes
reduced melanocyte stem cells as well as differentiated melanocytes during
hair cycles, ultimately resulting in early hair graying and indicating a
critical role for Opal in melanocyte stem cell survival. Activation of

ligand stem cell factor (SCF)- receptor tyrosine kinase KIT pathway is



crucial for melanoblast survival, migration and the hair follicle
melanogenesis. Mutants or inhibition of SCF-KIT receptor are reported giving
mice white coat. Mechanistically, SCF-induced Ser473 phosphorylation of AKT
was impaired in melanoblasts lacking Opal. Our data indicates that Opal is a
key player for melanocyte stem cells homeostasis by allowing SCF-induced
downstream signaling.

For those interested in studying abroad, I would like to share how to
approach the process before departure and some criteria for selecting a

research laboratory.
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Sk : English

{8 : Multi-scale morphology of the Venus flytrap for its snapping mechanism
MR

Plants respond to environmental stimuli through their structurally embedded
functions. By harnessing hydraulic pressure, plants can be considered multi-
source programmable actuators, capable of regulating internal pressure across
discrete units to generate complex morphologies. The Venus flytrap (Dionaea
muscipula) is a representative example of motile plants, demonstrating the
ability to sense, decide, and actuate. We investigated cellular distribution
and tissue morphology of the Venus flytrap. At the cellular scale, we
verified the role of cellular topology in motion generation. The uneven
distribution of cells is shown to drive the bending of the lobes. At the
tissue scale, both static geometry and the dynamic processes of closure and
re—opening are recorded, with a detailed analysis of the leaf’ s doubly-
curved shape. The study bridges cellular topology and macroscopic tissue
morphology to elucidate how structural features enable motion. These findings
not only deepen our understanding of plant biomechanics but also provide

valuable insights for the design of soft and responsive robotic systems.
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light and electricity

ML

Membrane potential is a fundamental physiological property of all living
cells, but its roles and dynamics in bacteria are only beginning to be
understood. Whilst electrophysiology has long been a central concept in
neuroscience and cardiac biology, recent advances in tools and techniques are
enabling a new research field of bacterial electrophysiology. It is becoming
clear that bacterial membrane potential is dynamic and plays signaling roles
in cell-cell communication and cellular decision making. In this talk, I will
present our work exploring how bacterial membrane potential responds to
electrical and optical stimuli, and how these responses reflect underlying
bioenergetic processes. I will discuss how these techniques may lead to
potential future applications for monitoring bacterial physiology,
deciphering electrical cell-cell signaling in biofilms, and designing

bacteria—electronics hybrid systems for health and biotechnology.
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BB AR

{#/&# : Clearance of normal and senescence cells through apoptosis from a tissue
B

Apoptosis, or programmed cell death, is a crucial mechanism for removing
unnecessary or damaged cells during embryonic development, tissue homeostasis,
and certain pathological conditions. When a cell undergoes apoptosis within a
tissue, it is expelled from its neighboring cells. Research from multiple
laboratories, including our own, has demonstrated that this cell extrusion
process is powered by coordinated actions of both dying and neighboring non-—
dying cells.

This presentation covers our latest understanding of how apoptotic cell
expulsion process alters mechanical status in surrounding tissue, and how these
force modulations influence neighboring cell fate by triggering cell cycle
progression and proliferation. I also plan to address recent findings on how
senescent cells undergo apoptosis when in proximity to non—senescent cells, an
intriguing phenomenon that challenges the established paradigm that senescent

cells are typically resistant to cell death.
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ELLEE S
1#/&H : Tissue spreading couples gastrulation through extracellular matrix

remodelling in early avian embryos

M

Tissue spreading (epiboly) couples gastrulation to shape the initial body
plan of early vertebrate embryos. How these two large—scale collective cell
movements cooperate remains unclear. Here, we examine the cell mechanics and
tissue dynamics underlying epiboly of the chicken blastoderm. We found that
cells at the blastoderm edge undergo a wetting—like process to spread on the
vitelline membrane through stiffness sensing and cytoskeleton remodelling.
This interaction is robust to edge cell loss and cooperates with cell—
proliferation—based blastoderm growth to drive epiboly. Surprisingly,
cellular movements during epiboly in turn remodel the extracellular matrix
(ECM) to establish a basal lamina and maintain cell-cell connections.
Impairing either edge cell wetting or the ECM causes tissue thickening and

buckling in the across the blastoderm, disrupting gastrulation movements. We
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conclude that epiboly facilitates gastrulation by organizing an ECM that

maintains a thin blastoderm. These findings suggest a general logic of

mechanical coupling between distinctly controlled tissue movements during

early development
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S dE

{#/&#H : Mechanics of morphogenesis: the forces that shape the vertebrate embryo

Look around at the plants, animals, and people in your life. They all started
as a single cell and grew into their varied shapes and abilities. How this
happens has been a major mystery in biology, but those secrets are now being
revealed to interdisciplinary teams of geneticists, physicists, bioengineers,
and clinicians. In this talk, I will discuss cell and tissue movements during
early development of the frog Xenopus laevis from the perspective of a
biophysicist. These movements, from gastrulation through neurulation and
tailbud formation, engage large groups of cells and reshape the embryo from a
mass of undifferentiated cells into an organism that shares the basic body
plan of humans. These movements are achieved by the collective generation of
force and stress directed against living biomaterials that guide, resist, or

flow their motion. I will describe how we measure forces and material
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mechanical properties of these tiny, ultrasoft systems and how they are
regulated by cytoskeleton, adhesion, and extracellular matrices. The patterns
of mechanical properties, stresses, and strains not only sculpt the embryo
but can also direct cell fate decisions and phenotypes. I will conclude with
lessons from the embryo that can provide insights for tissue engineers
seeking to drive regeneration, enhance wound repair, and engineer tissues.
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1ERE : statGraph: a statistical software to make inferences from the
unobserved generation mechanisms of empirical networks
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Quantitative analyses reveal extracellular dynamics of Wnt ligands in Xenopus
embryos. Elife. 2021
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Taira M. Roles of two types of heparan sulfate clusters in Wnt distribution
and signaling in Xenopus. Nat Commun. 2017
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