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This collaborative research develops artificial cells valuable to our society and simultaneously
investigates an effective approach to communicate their values to and discuss their utility with the
society. As an experimental part of this research, we examined continuous in vitro glucose
conversion to ethanol or other metabolites by using glycolytic enzymes to address the major issue
that we noticed last year. We tested the sustainability of the reaction by suppling an ATP
consumption system, and found that supplementation of 100 pM or more ATPase is sufficient for
enabling the continuous glycolysis reaction. By coupling the system with transcription-translation
system and ethanol synthesis pathway, we showed that almost all glucose was converted to the
objective metabolites using this system. In addition, referring to the synthetic metabolic pathways
designed by bioinformatics in recent years, we focused on GAPN, which is a homolog of the
glycolysis enzyme using phosphate and NAD+ for ATP synthesis, but does not utilize phosphate
and NAD+. We successfully prepared a gene expression system for GAPN purification for further
analysis. Regarding the communication to the society, following the last year's decision to focus on
the potential benefit of using visual materials, we first produced a booklet entitled 'lllustrations of
Artificial Cells', containing six sets of illustrations of both natural and artificial cells produced in
collaboration with professional science illustrators as well as artificial cell experts. Then, a closed
round-table session inviting three of them was organized to understand how they recognized the
key characteristics of artificial cells and their research and reflected them in their illustrations. We
also conducted a focus group interview with artificial cell researchers, through which we
investigated what the experts would want for the illustration to represent their scientific work.
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This collaborative research develops artificial cells valuable to our society and simultaneously investigates an effective approach to
communicate their values to and discuss their utility with the society. As an experimental part of this research, we examined
continuous in vitro glucose conversion to ethanol or other metabolites by using glycolytic enzymes to address the major issue that we
noticed last year. We tested the sustainability of the reaction by suppling an ATP consumption system, and found that
supplementation of 100 ¢ M or more ATPase is sufficient for enabling the continuous glycolysis reaction. By coupling the system with
transcription—translation system and ethanol synthesis pathway, we showed that almost all glucose was converted to the objective
metabolites using this system. In addition, referring to the synthetic metabolic pathways designed by bioinformatics in recent years,
we focused on GAPN, which is a homolog of the glycolysis enzyme using phosphate and NAD+ for ATP synthesis, but does not utilize
phosphate and NAD+. We successfully prepared a gene expression system for GAPN purification for further analysis. Regarding the
communication to the society, following the last year’ s decision to focus on the potential benefit of using visual materials, we first
produced a booklet entitled ‘Illustrations of Artificial Cells’, containing six sets of illustrations of both natural and artificial cells
produced in collaboration with professional science illustrators as well as artificial cell experts. Then, a closed round—table session
inviting three of them was organized to understand how they recognized the key characteristics of artificial cells and their research
and reflected them in their illustrations. We also conducted a focus group interview with artificial cell researchers, through which we
investigated what the experts would want for the illustration to represent their scientific work.
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