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The final objective of this research is to construct stem cell banks of endangered plant species. The first step to
achieve this final goal is to develop methods for isolation of viable protoplasts. Protoplasts are cell wall-removed
cells and subjected to many stresses during protoplast isolation. Reactive oxygen species (ROS) and nitric oxides
(NO) are generated during protoplast isolation procedures. These radical substances induce program cell death. In
order to scavenge the radicals, radical scavengers were added to the protoplast isolation medium, then number of
protoplasts were counted. The protoplast yield was compared between scavenger-untreated protoplasts and
scavenger-treated. 1 mM GSH and 10 uM PBIT were effective for ROS and NO scavengers, respectively. Increase
in the protoplast yield indicates evasion of program cell death during protoplast isolation. Further, absorption of 0.1
UM cycloheximide (CHX), a protein synthesis inhibitor before protoplast isolation also increased the protoplast
yield. The combination of CHX absorption before the isolation and addition of GSH and PBIT into protoplast
isolation medium improved the protoplast yield by 20 to 30%.

Flow cytometry was used to measure ROS and NO in protoplast cells. The optimum concentrations of scavengers
and CHX for scavenging ROS/NO were not identical to those for producing the highest yield. These results
indicated that choice of the optimum radical scavengers and concentrations were necessary to avoid the programed
cell death during protoplast isolation and obtain stem cells.




