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Research purpose : To establish the cell manipulation 
methods to better understand how minimal cells 

maintain their structure and organization
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Introduction

Mycoplasma mycoides-derived, chemically synthesized and reduced-
genome bacterium JCVI-syn3B (syn3B) serves as a model for studying
the minimal life system. While cellular behaviors are often regulated
genetically, extrinsic control of the cell through physical and chemical
conditions remains less explored. Here, we establish controllable
experimental conditions to understand how minimal cells maintain
their structure and organization through elongation induced by
growth stage and pH medium, cell division via insertion of detergent
to the membrane and cell fusion by polyethylene glycol. These results
demonstrate that syn3B morphology and cytoplasmic organization
can be robustly controlled, providing a platform to explore cellular
behavior in a minimal cell.
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Detergent-induced cell division mechanism
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syn3B successfully fused by PEG and the 
cytoplasmic mixture behavior was observed
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Elongated cell achieved by early-stage growth and alkaline 
medium, moreover the cytoplasmic organization and particle 
fluctuation was observed

Detergents successfully induced the cell division, and 
cytoplasmic (DNA and molecules) partitioning were observed
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