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Physical ethology —studies on organismic
behaviors by means of observation, experiments,
and mechanics of active soft matter.
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Soft matter physics that deals with soft and largely deformable materials is a necessary tool for mechanical understanding of

motion, deformation and growth of biological systems such as cells, tissues and organisms. Based on these ideas, we are
investigating characteristic and functional behaviors of various biological systems, by inventing unique experimental setup.
We focus on unicellular organisms of amoebae and ciliates, and observe how they behave in complicated conditions and
propose a mathematical model in terms of soft matter physics. Based on the model simulation and analysis, we seek for

algorithm of how they process information and behavioral smartness.
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Movements and smart behaviors in uni-cellular systems Shape and collective motion organized multi-cellular systems
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1. Ethology and mathematical modeling of flagellates, ciliates and amoebae 1. Mechanical modeling for development of multicellular organisms.

2. Collective swimming of Chlamydomonas and some other ciliates 2. Ethology and biomechanics of nematodes

3. Rheology of contractile proteins in relation to cell movement 3. Mechanics of peristaltic crawling in legless and legged organisms

4. Shape, function and development of transport networks in slime mold and the other living systems. 4. Mechanical properties and functions of trees and bones.

5. Algorithms underlying in information processing of single-celled organism. 5. Comparative study on information processing with and without nervous systems
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Contact Us nakagakl@es.hokudal.ac.jp 2F of Building No.5 (RIES) on Northern Campus
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