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Advance on the study of termite symbiotic actinomycete

ZHANG XiaoJie MO Xiao-Chang MO Jian-Chu™ ( Key Laboratory of Agriculture Entomology ~Ministry
of Agriculture Institute of Insect Sciences Zhejiang Univeristy Hangzhou 310058 China)

Abstract: The symbiotic relationship between termites and microorganisms has been a research focus at
present. The hindgut and nest of termites are colonized by dense prokaryotes ( bacteria and archaea) and
eukaryotic protists that play essential roles in both digestion and host nutrition. The actinomycetes are
important kinds of these symbiotic microorganisms widely existing in the gut and the nest of termites and
their surrounding soil. Recently it has been found that the symbiotic actinomycetes play important roles in
the cycles of carbon and nitrogen in termites and protect termites from pathogens. In past years many
actinomycetes have been identified with molecular biology techniques and parts of the actinomycetes have
great prospective in applications. In addition many related enzymes and metabolites from the actinomycetes
have also been found. Thus the research on symbiotic actinomycetes is helpful not only to understand the
interaction among microbial communities and the relationship between termites and symbionts but also to
find more new active natural products. This paper reviewed the advance on the study of termites symbiotic
actinomycetes.
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Table 1 The identified symbiotic actinomycetes of termite surface and gut

Host Family Species
Coptotermes formosanus Streptomycetaceae  Streptomyces costaricanus ( ¥J812352)
Streptomycetaceae  Streptomyces owasiensis ( AB184515)
Streptomycetaceae Streptomyces naraensis ( AB184391)
Hodotermopsts japonica Streptomycetaceae  Kitasatospora kifunensis ( U93322)
Mycobacteriaceae Mycobacterium fortuitum ( AY357068)
Mycobacteriaceae Mycobacterium fortuitum ( AY357068)
Neotermes koshunensis Streptomycetaceae  Streptomyces sp. ( EU360152)
Streptomycetaceae  Streptomyces eurythermus ( D63870)
Odontotermes formosanus Streptomycetaceae  Streptomyces filamentosus ( AB184130)
Streptomycetaceae  Streptomyces sp. ( EU876686)
Streptomycetaceae Streptomyces filamentosus ( AB184130)
Streptomycetaceae  Streptomyces violaceoruber
Nasutitermes corniger Corynebacteriaceae  Corynebactertum bacterium MTcoryl4R
Micrococcineae Micrococcineae strain Ellinl124
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Host Family Species
Cellulomonadaceae  Cellulomonas composti TR7-06
Streptomycetaceae Streptomyces alanosinicus NBRC13493
Mycobacteriaceae Mycobacterium sp. strain 439 /93
Amitermes hastatus Streptomycetaceae  Streptomyces antibioticus NRRL B2770"
Streptomycetaceae  Streptomyces coelicolor A3 (2)
Streptomycetaceae  Streptomyces griseus subsp. griseus NRRL B2165
Incisitermes sp. Brevibacteriaceae Brevibacterium linens ( DQ361016)
Macrotermes natalensts Streptomycetaceae Streptomyces polychromogenes subsp. arenicolus ( AB184541)
Streptomycetaceae  Streptomyces longwoodensis ( AB184580)
Streptomycetaceae  Streptomyces galbus ( X79852)
Streptomycetaceae  Sireptomyces sp. ( GU458296)
Streptomycetaceae  Streptomyces sp. ( HQ143632)

Microtermes sp.

Odontotermes sp.

Cubitermes niokoloensis

Speculitermes sp.

Others

Thermomonosporaceae

Streptomycetaceae
Streptomycetaceae
Streptomycetaceae
Streptomycetaceae
Streptomycetaceae
Streptomycetaceae
Streptomycetaceae
Streptomycetaceae
Streptomycetaceae
Micromonosporaceae
Streptomycetaceae
Streptomycetaceae
Streptomycetaceae
Streptomycetaceae
Streptomycetaceae
Streptomycetaceae
Micromonosporaceae
Streptomycetaceae
Streptomycetaceae
Tsukamurellaceae
Pseudonocardiaceae
Nocardioidaceae
Pseudonocardineae

Streptomycetaceae

Actinomadura bangladeshensis ( AB331652)
Streptomyces aureofaciens ( AY207608)
Streptomyces sp. ( EU413901)
Streptomyces sp. ( FJ222810)
Streptomyces umbrinus ( AB184305)
Streptomyces pulveraceus ( AB184806)
Streptomyces drozdowiczii ( AB249957)
Streptomyces floridae ( AB184656)
Streptomyces virginiae ( AB184175)
Streptomyces ginsengisoli ( FJ486369)
Micromonospora endolithica ( AJ560635)
Streptomyces thermosacchari ( AF306658)
Streptomyces diastaticus ( DQ026631)
Streptomyces fradiae ( HQ267533)
Streptomyces sp. ( FJ857946)
Streptomyces anulatus ( EU647478)
Streptomyces sp. ( DQ663147)
Micromonospora chokoriensis ( AB241454)
Streptomyces alboviridis ( AB184256)
Streptomyces filamentosus ( AB184130)
Tsukamurella tyrosinosolvens ( AY26287)
Nocardia lactamdurans ( AF154128)
Nocardioides aquiterrae ( AF529063)

Saccharopolyspora pathumthaniensis S582
Streptomyces niveoruber NRRL B2724
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Table 2 The identified symbiotic actinomycetes of different kind of termite nests

Host Formicarium Family Genus
Coptotermes formosanus Carton Streptomycetaceae Streptomyces #2338
Microtermes sp. Subterranean Streptomycetaceae Streptomyces sp. ( AB562508)
Streptomycetaceae Streptomyces sp. ( EU621880)
Streptomycetaceae Streptomyces spiralis ( EF178683)
Macrotermes natalonsis Subterranean Streptomycetaceae Streptomyces misawanensis ( AB184533)
Cubitermes niokoloensts Mound Streptomycetaceae Streptomyces spiralis ( EF178683)
Streptomycetaceae Streptomyces yerevanensis ( AB184099)
Nocardiaceae Rhodococcus sp. ( AJOO7003)
Nocardiaceae Rhodococcus opacus ( AF095715)
Propionibacterineae Propionibacterineae bacterium ( AB271050)
Mycobacteriaceae Mycobacterium sp. ( AY312273)
Others Carton Pseudonocardiaceae Amycolatopsis mediterranei NRRL B-3240T
Carton Streptomycetaceae Streptomyces padanus MITKK-403T
Carton Streptomycelaceae Streptomyces hygroscopicus subsp. hygroscopicus
NBRC 340T
Carton Micromonosporaceae Micromonospora echinofusca HBUM 175187T
Carton Pseudonocardiaceae Nocardia harenae WS26T
Mound Streptomycetaceae Streptomyces bingchengensis HBUM 174849T
Mound Streptomycetaceae Streptomyces roseocinereus NBRC 13829T
Mound Streptomycetaceae Streptomyces griseocarneus NBRC 13428T
Mound Streptomycetaceae Streptomyces ginsengisoligsoil 025T
Subterranean Streptomycetaceae Streptomyces bungoensis NBRC 15711T
Subterranean Pseudonocardiaceae Pseudonocardia oroxyli D10T
Subterranean Streptomycetaceae Streptomyces bingchengensis HBUM 174849T
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