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To control the morphogenesis of organisms using force and apply it to
manufacturing, we attempted the following approaches: 1) As a foundational technology, we embedded
tension sensor-expressing smooth muscle cells into vascular tissue to serve as strain gauges and
confirmed that FRET decreases under tension; 2) Aiming for the spontaneous creation of optimal
structures through mechanical loading on immature bone tissue, we discovered that thin slices of
chick tibia change their calcification mode under tension; 3) We found that osteoblastic cells move
circumferentially on the inner surface of the cone, which mimics the site of bone unit formation; 4)
We conducted real-time observations of the frustule formation process in cylindrical diatom
Aulacoseira and found that the frustule consists of two layers: a thick, seemingly hard inner layer
and a thin, seemingly soft outer layer, which extend by sliding over each other.
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