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Micromanipulators and microinjectors enable to collect and manipulate biological microstructures
such as living cells and organelles, and to inject genes, proteins, antibodies, fluorescent molecules,
and other substances into living cells. However, these micromanipulations require advanced
techniques of manual operations. This project aims to develop a “microscope robot” that can
estimate the position of target cells and organelles in 3D from microscope images, and
automatically collect and manipulate cells and organelles or inject substances into cells. The
project also aims to develop methods for producing new cultivars by combining the microinjection
of genes into living cells and genome editing.
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Examples of micromanipulation

(D Sampling of organelles such as nuclei and
chloroplasts

@ Microinjection of substances into living cells
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Micromanipulation and imaging system for plant and animal cells
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Because plant cells have rigid cell wall and high turgor pressure, microinjection into plant cells is
far more difficult than into animal cells. In this project, microinjection system to plant cells will be
developed using the moss Physcomitrium patens as a model. Then, using the microinjection
system, we will try to transform specific cells by injecting genes into them, and to develop new
imaging methods by injecting fluorescent molecules into the cells. P. patens is a model plant
suitable for elucidating gene function with sequenced genome and high homologous
recombination efficiency. In addition, P. patens bears high ability of stem-cell formation, and is a
model plant for the research of cellular reprogramming and regeneration.
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Glass capillary for microinjection into plant cells
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into a stem cell of Physcomitrium patens Discharge of fluorescent molecules

from glass capillary
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Plants (left) and stem-cell formation of
leaf cells of Physcomitrium patens (top)
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