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Elucidation of the growth stimulating mechanism of previously uncultured
microorganisms
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Previoule uncultured microorganisms Nitrospira which are also nitrite
oxidizing microorganisms resist the cultivation of agar plates. Nitrospira are co-existing with
heterotrophs in the enrichment culture. Growth of those heterotrophs are completely dependent on the
organic compounds excreted from autotrophs as metabolic by-products. However, it is unclear whether
the symbiotic relationships are commensal or mutualistic.
Then we screened 16 isolates of heterotrophs, co-cultured with and tested growth promoting activity
on Nitrospira. The growth of Nitrospira was clearly stimulated by co-cultivation with 4 isolates,
suggesting to have a benefit to be co-existing with each other. We next tested those isolates to
identify whether the growth promoting on Nitrospira are derived from, 1) removal of inhibiting
factor for Nitrospira or, 2) supply of growth promoting factor. The result suggested that
heterotrophs provide unknown growth promoting factor to Nitrospira.
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Table 1 Coexistence effect to the activity of Nitrospira in screening assay
Str\ig‘.‘n related spieses Origine  identity ogggtt\%n strain No. related spieses Origine identity o:?iggttiin
No.0 Pseudomonas putida cC 100 n.d. No.33 Microbacterium lacticum AS 99
No.1 Sphingopyxis taejonensis EC 98 + No.35 Leifsonia shinshuensis AS 99
No.3 Rudaea cellulosilytica EC 98 No.36 Pseudomonas aeruginosa EC 99
No.4 Mycobacterium jacuzzi EC 98 + No.37  Gordonia cholesterolivorans EC 100 +
No.5  Oligotropha carboxidovorans EC 98 No.38  Gordonia cholesterolivorans EC 100 +
No.9 Rudaea cellulosilytica EC 98 No.39 Shinella fusca EC 99 -
No.11 Bradyrhizobium elkanii EC 100 No.40  Gordonia cholesterolivorans EC 99 +
No.14  Mycobacterium brisbanense AS 99 + No.47 Gemmobacter lanyuensis EC 99 -
No.17 Xanthobacteraceae bacterium AS 99 - No.49 Pseudomonas putida EC 99 +
No.20 Gordonia australis AS 100 + No.55 Ensifer adhaerens EC 100 +
No.22 Rhodobacter sphaeroides AS 98 No.61 Alicycliphilus denitrificans EC 99
No.23 Rhodobacter sphaeroides AS 98 No.63  Sphingobacterium mizutaii EC 99 +
No.25  Mycobacterium brisbanense AS 99 No.64 Paludibaculum fermentans EC 94 +
No.26 Zoogloea caeni AS 96 No.65  Achromobacter xylosoxidans EC 99
No.29 Sphingomonas asaccharolytica AS 99 No.70  Bradyrhizobiaceae bacterium EC 99 -
No.30  Mucilaginibacter ximonensis AS 99 No.71 Shinella fusca EC 99 +
No.31 Nakamurella multipartita AS 98 No.74 Reyranella massiliensis EC 99 +

CC : Culture Collection of Hiroshima Univ.

EC : Enrichment Culture AS : Activated Sludge
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