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Insect-microorganism mutualisms are widespread in nature, and phylogenetically 
diverse insects have developed associations with microbes. Southern pine beetles use 
antibiotic-producing fungi to overcome host-tree defences and to provide nutrition for 
their larvae. The symbiotic system is mediated by an actinomycetous antifungal 
natural product, mycangimycin.1 The fungus-growing ant (attine ant) system, where 
an antifungal cyclic depsipeptide is produced by symbiotic Pseudonocardia sp., 
controls the parasitic fungi and maintains the beneficial food fungal culture by the 
selective activity of the antibiotic.2 In addition, diverse bioactive natural products 
including a new polyene cyclic lactam were identified from mud dauber-associated 
Streptomyces sp.  Recently we investigated the dung beetle, Copris tripartitus, and 
the microorganisms isolated from the habitats in the search for novel bioactive natural 

products.3 We also studied the ecological system of the termite, Macrotermes natalensis, and the symbiotic 
microorganisms in the termite’s gut. Here I discuss the discovery of secondary metabolites with pharmaceutical 
potential from symbiotic bacteria in the dung beetle and the termite ecosystems and the natural functions of the 
bacterial secondary metabolites in insect ecosystems. 
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