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light-dependent hemolytic agents isolated from red tide phytoplankton
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Resent our and other extensive studies found that most of harmful algal
bloom (HAB)-forming species have an ability to produce extracellular reactive oxygen species (R0OS),
and Chattonella is the highest ROS producing phytoplankton among them. Our comparative studies using

several strains of Chattonella showed that ROS production rate and fish-killing activity of
Chattonella is well correlated. In addition to ROS, some HAB species such as Heterocapsa
circularisquama and Karenia mikimotoi show hemolytic activity. Isolation, purification, and chemical
analysis on the hemolytic agents revealed that a porphyrin derivative is one of the main hemolytic
agents in these HAB species, and it has potent cytotoxic activity towards tumor cells, Gram-negative
bacteria, and HAB species including own cells. Qur studies demonstrated that the activity is
light-dependent, and membrane damage caused by singlet oxygen generated by light-activated porphyrin
molecule is underlying cytotoxic mechanism.
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