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Are circadian rhythms essential for bacteria living in dark environments?

Kato, Souichiro
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Bradyrhizobium sp. BTAil KaiC
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The purpose of this study was demonstration of circadian rhythms in prokaryotes
except for Cyanobacteria. Exp. 1: We constructed a mutant strain of a rhyzobacterium Bradyrhizobium sp.
BTAil, in which homologues of cyanobacterial clock gene (KaiC) were disrupted. While the growth of the
mutant was essentially same as the wild type, higher bacteriochlorophyll production by the mutant was
observed under some light-dark regimens, indicating existence of circadian rhythms in Bradyrhizobium sp.
BTAil. Exp. 2: Microorganisms that superiorly grow under diurnal fluctuation conditions were enriched. A)
Soil bacteria were enriched under different temperature fluctuations and B) Bacteria in rhizosphere of
Remna minor were enriched under different light/dark fluctuations. In the two enrichment cultures, we
sucg@sgfully identified some bacteria strains that specifically dominated in diurnal fluctuation
conditions.
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12/12_7/7 17/17 24-20 24-10] kaiC___ kaiB

Pseudomonas sp. 37/37  0/37
Bordetella sp. - 2/9 1/9
Flavobacterium sp. (1)

7/22 7/22
Flavobacterium sp. (2)
Caedibacter sp. 0/1 0/1
Chryseobacterium sp. 0/20 0/20
Comamonas sp. 0/4 0/4
Sphingobacterium sp. 0/17 0/17

Relative abundance -
Low & - high
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Pirellula staleyi (89%)
Acidovorax delafieldii (99%)
Sphingopyxis contaminans (99%)

412 a-Proteobacteria
475 B-Proteobacteria
800 a-Proteobacteria
1026 B-Proteobacteria Hydrogenophaga carboriunda (99%)
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31 a-Proteobacteria Sediminicoccus rosea (99%)
59 Actinobacteria Rhodococcus trifolii (99%)
115 a-Proteobacteria Roseomonas lacus (99%)
894 a-Proteobacteria Sphingopyxis alaskensis (99%)
966 Actinobacteria Microbacterium hydrocarbonoxydans (99%)
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