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Lung branching structure is the one of the most complex pattern formation and the mechanisms of branching
morphogenesis has not been fully understood yet.

1. Development of in vitro experimental model for bronchial tree.

In our previous study, we have succeeded in developing tubular branching structure in vitro using lung
epithelium cells. However, the branching structure was still immature with simple protrusion from a
cell clot. The actual lung airway has much more complicated formation with multiple bifurcation to fill
the three dimensional space. We have succeeded in developing branching structure with secondary and
tertiary branching by applying specific proteins to invitro culture environments coculturing bronchial
epithelial cells with human endothelial cells. The whole size of branches grow in the order of mi |l imeter
and the tip of braches formed shapes |ike alveo. The developed experimental model gives varieties of
new insights in lung developments and has a potential to accelerate the study of developmental
mechanisms, pattern formation, left-right asymmetry, and pathogenesis of human lung

2. In Vitro 3D Culturing Platform with Hybrid Gel Cubes for Omni-Directional Observation

In vitro three dimensional culture is essential to analyze morphogenesis, molecular interaction, and
the underlying system of pattern formation as well as control organ shapes and sizes. However, the
observation of developed 3D structure becomes often difficult especially if the size of the sample is
relatively large. In order to overcome these problems, we have developed an omni-directional imaging
device by composing 2 different hydrogel types in cubic frame. The target sample can be observed from
6 directions by rotating the device. Then, 3D structure of the samples can be recognized without
fluorescent by synthesizing the multiple views.




