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Learning from glowing worms

[11.17] EXEERESENIFERT HEIZER — IERTIRERX ¢
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3-D histology with optical clearing
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Two types of Notch signaling cooperate in epithelial
patterning during lung organogenesis

IR R Notch USRI HL S PE R PR T v hinhi |-
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Dr. Mitsuru Morimoto

Lung Development and Regeneration
Research Team, RIKEN Center of
Developmental Biology (CDB), Kobe,
Japan

A major goal of organogenesis research is to obtain
biological strategies that are employed to develop a functional
organ. The unique functions of each organ are related to its
specialized cell types and distinct tissue patterns. In this seminar, |
will focus on the tempo-spatial regulation of the major epithelial
cell types during mouse lung organogenesis. In developing lung, it
is thought that the terminal buds contain a population of
multipotent epithelial progenitors.

15



As the bronchial tree extends, descendants of these cells give
rise to lineage-restricted progenitors in the conducting airways.
Evidence demonstrating the importance of Notch signaling in the
developing respiratory system is rapidly growing. In our recent
study, stepwise removal of the three Notch receptors and RBPj from
developing lung epithelium revealed that Notch signaling is used
reiteratively to organize three epithelial major cell types; Clara
(secretary), ciliated cells and neuroendocrine (NE) cells. Further
significant differences emerged between the selection of
Clara/ciliated cells and size regulation of NE cell clusters. The
Clara/ciliated cell fate decision is mediated exclusively by Notch2 in
response to Jaggedl with negligible contributions from Notchl and
3. In contrast, all three Notch receptors respond to DII1 and
contribute in an additive manner to regulate NE cell cluster
numbers and size. Notch signals maintain a novel cell population
surrounding the NE cluster and acting as a negative regulator of
NE cells during development. These results define that two distinct
Notch signalings, Jagl-Notch2 and DIl1-Notch123 signaling,
coordinate the number and distribution of the major epithelial cell
types of the conducting airway in lung organogenesis.
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Modeling lung branching morphogenesis
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Takashi Miura, Associate Professor
Department of Anatomy and
Developmental Biology

Kyoto University Graduate School
of Medicine

Our lung forms tree-like structure during development. This
structure is useful in maximizing the surface area of gas exchange.
During development, the lung consists of two components, the
epithelium and mesenchyme, and molecular interactions of these two
tissues are supposed to be important to form branched structure.
Various molecules are known to be involved in this process, but how
their interactions results in branched structure remain to be
elucidated.
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At first we consider simple experimental situation where
isolated epithelial tip is embedded in Matrigel (biological material
which is similar to extracellular matrix in vivo). By adding
extracellular signaling molecule called fibroblast growth factor
(FGF) in the culture medium we can reproduce the branching
morphogenesis in vitro. This situation can be modeled with two-
species reaction-diffusion model with nonlinear growth. Next, we
simplified the epithelial-mesenchymal molecular interactions and
formulated a model that consists of interface equation coupled with
convolution kernel of FGF10 production. The models can
reproduce the branching morphogenesis in vivo. We are now
planning to extend the the model to reproduce three-dimensional
branch pattern.
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C. elegans core facility
Taiwan(CECF)
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