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Xu et al., YUCCA9-mediated Auxin Biosynthesis and Polar Auxin Transport
Synergistically Regulate Regeneration of Root Systems Following Root Cutting.
2017, PCP, 58, 1710-1723.
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During embryogenesis, cells communicate with each other by secreting

and sensing specialized proteins called morphogens. Morphogens diffuse and
form a concentration gradient around secreting cells, which will work as
positional information for receiver cells to guide their development into
complex tissues. To explore what features are sufficient for positional
encoding, we asked whether arbitrary proteins (e.g. GFP) could be converted
into synthetic morphogens. Synthetic morphogens expressed from a localized
source formed tunable gradients of gene induction and can be used to program
de novo multidomain tissue patterns. In this presentation, I will show how we
developed the orthogonal morphogen systems and discuss a platform for
engineering tissue patterns.
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1) Satoshi Toda et al., “Engineering synthetic morphogen systems that
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2) Satoshi Toda, et al., “Programming self-organizing multi-cellular
structures with synthetic cell-cell signaling.” Science. 361, 156-162 (2018)
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Chirality is a fundamental element in biology, from the molecular to the
organismal level. An object is chiral if it is distinguishable from its
mirror image. Most macromolecules found in cells are chiral. An animal also
has chirality in the left-right (LR) asymmetric structures and functions of
its body. In general, chirality occurring at the molecular and organ/organism
scales has been studied separately. However, recently, chirality at the
cellular level, designated as cell chirality, was found in various species.
We found cell chirality for the first time in vivo. In this presentation, we
will show the mechanism how cell chirality is converted to the organ LR
asymmetry, and propose that cell chirality can serve as a link between
molecular chirality and that of an organ or animal.

Drosophila has various organs, such as the embryonic gut, which show
stereotypic LR asymmetry. We revealed that epithelial cells of this organ
twist around the apical-basal axis, demonstrating that these cells have
chirality. This twisting is responsible for the LR asymmetric morphogenesis
of the gut. We identified Drosophila Myosin ID, encoding an unconventional
myosin I, as mutants in which LR asymmetry becomes the mirror image. Myosin I
family plays key roles in switching the enantiomorphic states of cell
chirality. We will also discuss that the cell chirality may be an
evolutionarily conservation link between molecular and body chirality across

phyla.
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Lecturer: Dr. Boris N. Kholodenko (Professor of Systems Biology and Director
of Computational Modelling, School of Medicine, University College Dublin)
English page http://www.protein. osaka—u. ac. jp/cell_systems/seminars. html
HAGEZLRIN  http://www. protein. osaka—u. ac. jp/cell_systems/seminars_ja. html

Host: Prof. Mariko Okada
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