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Table 1.

The fungal cultivars and pathogenic fungi of fungus-growing insects

Insects Cultivar

Pathogen

Fungus-growing ants Basidiomycota

Fungus-growing beetles Entomocorticium

Fungus-growing termites Termitomyces

Escovopsis, Fusarium
Ophiostoma minus
Metarhizium, Beauveria, Xylaria, Trichoderma, Pseudoxylaria

http://journals.im.ac.cn/actamicrocn
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Table 2. The fungus-growing insects associated actinomycetes and their secondary metabolites
Insects Actinomycetes Compounds Type Bioactivity Reference
Acromyrmex octospinosus  Streptomyces Candicidin D Polyene Escovopsis [15]
Pseudonocardia Nystatin P1 Polyene Fungi [16]
Streptomyces Candicidin Polyene Candida [16]
Streptomyces Actinomycins Peptides Fungi [17]
Valinomycins Peptides B. subtilis
Antimycins Candicidin macrolide Fungi
Allomerus Streptomyces Filipin I-1V Polyene Fungi [18]
Tetraponera penzigi Streptomyces Formicamycins Polyketone G" bacteria [19]
Apterostigma dentigerum  Pseudonocardia Dentigerumycin Peptides Candida [20]
Pseudonocardia Quinones Quinones Hep G [21]
Pseudonocardia Selvamicin Polyene Fungi [22]
Pseudonocardia 9-methoxyrebeccamycin Peptides Tumor cells [23]
Trachymyrmex cornetzi Pseudonocardia Dentigerumycin Peptides Escovopsis [24]
Pseudonocardia Gerumycins A, B Peptides ND [24]
Pseudonocardia Gerumycins C Peptides ND [24]
Dendroctonus frontalis Streptomyces Mycangimycin Polyene Candida, Ophiostoma [11, 25]
Streptomyces Frontalamides A, B Macrolactam Ophiostoma [26]
Odontotermes formosanus  Streptomyces Acrylamide Acrylamide Tumor cells [27]
Dihydrostreptazolin Pyrazolone Bacteria
Streptomyces Indolizine Alkaloid Bacteria [28]
Streptomyces Resistomycin Quinones Plant pathogen [29]
Tetracenomycin Quinones ND
Streptomyces Fogacin Peptides Bacteria [30]
Streptomyces Roseoflavin Vitamins G" bacteria [31]
Macrotermes natalensis Streptomyces Microtermolides A, B Peptides ND [32]
Streptomyces Natalamycin A Polyene Pseudoxylaria [33]
Streptomyces Termisoflavones A—C Isoflavone ND [34]
Streptomyces Dentigerumycins B-D Peptides NR [35]
Amycolatopsis Macrotermycins A—D Candicidin macrolide Bacteria [36]
Actinomadura Rubterolones A-F Alkaloid ND [37]
Actinomadura Rubrominins A-B Peptides NR [38]

ND: not detected; NR: not reported.
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Research progress in secondary metabolites from fungus-growing

Insects associated actinomycetes
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State Key Laboratory of Microbial Technology, Shandong University, Qingdao 266000, Shandong Province, China

Abstract: Insect symbiotic microbes are a group of special microbial resources. The actinomycetes widely exist in
the insect intestines, cuticle or the nest. Some of fungus-growing insects associated actinomycetes can produce
secondary metabolites that inhabit pathogenic microorganisms of the insects, plants or human tumor cells. Thus, the
research on insect symbiotic actinomycetes not only can facilitate understanding of the symbiotic mechanism
between insects and symbionts, but also explore new bioactive compounds for the development of biological
pesticides and medicines. This review summarizes the advances in the study on the secondary metabolites from
fungus-growing insects associated actinomycetes.
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