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Understanding of circadian rhythm in the fish immunity
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The circadian expression of immune-related genes such as TNF-alpha,
IL-1beta, CC chemokines (CCL18L, 19, 25L§ and CXC chemokines (CXCL11l) was revealed. In addition, it
was clarified that clock gene response elements exist in the transcription regulatory regions of the
said immune-related genes. Subsequently, it was revealed that the clock gene Bmall:Clockl
heterodimer binds to the transcriptional regulatory region of TNF-alpha gene and regulates the
expression. Furthermore, it was confirmed that expression of immune-related genes with circadian
rhythm shown above was strongly induced by immuno-stimulation during a time zone showing the
acrophase of the clock gene expression. These results suggest that circadian control exists in fish

immune responses.
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