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Marine purple photosynthetic bacteria are ideal organisms for production of
useful materials to reduce production costs and to contribute sustainable society because they can
utilize sun energy, seawater and carbon dioxide and nitrogen gas in the air for their growth. Purple

photosynthetic bacteria are kown to have Polyhydroxyalkanoate (PHA) bioplastic production ablity.
PHA production was investigated using marine purple photosynthetic bacteria. Some marine purple
photosynthetic bacteria strains could grow in nitrogen gas as a sole nitrogen source. PHA was not
produced under aerobic conditions and the addition of acetate induced PHA production. Gene
expression analysis revealed that one transcription factor was involved in the acetate-induced PHA
production under aerobic conditions. I also developed the transformation method of marine purple
photosynthetic bacteria using chemically competent cells prepared by calcium chloride treatment.
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Figure 1. (A) Bacterial growth with sodium bicarbonate. The dilution series of the cell cultures were spotted in
agar medium in the presence of 0.1% sodium bicarbonate and 2 mM thiosulfate. (B) Acetylene reduction activity.
Acetylene reduction assays were carried out after 3 to 8 days of transfer to nitrogen-free medium with N, gas.

n.d. = not detected.
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Figure 2. PHA production under aerobic conditions. Rdv. sulfidophilum cells were cultured under aerobic
conditions in the presence of 10 mM DMS (dimethylsulfoxide), 10 mM TMA (trimethylamine), 10 mM
thiosulfate, 20 mM sodium bicarbonate, 0.5% sodium succinate, 0.5% sodium acetate and 0.6% sodium
malate and 0.6% sodium pyruvate. PHA contents were determined by gas chromatograph/mass
spectrometry.
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Figure 3. Calcium chloride-based transformation of marine purple photosynthetic bacteria

3

1. Higuchi-Takeuchi M, Numata K. Frontiersin Bioengineering and Biotechnology (accepted)

2. Foong CP, Higuchi-Takeuchi M, Numata K. PL0oS One. 2019 Apr 29;14(4):e0212654.




3. Higuchi-Takeuchi M, Motoda Y, Kigawa T, Numata K. ACS Omega. 2017 Aug 31;2(8):5071-5078.
11
1. 3 2018
2. 67 2018
3. Higuchi-Takeuchi M, Morisaki K, Numata K. Kick-off Symposium“Japan-South-East Asia
Collaboration Hub of Bioplastics Study” JSPS-Core-to-Core Program 2017
4. Higuchi-Takeuchi M, Numata K. The 10th International Conference of Modification, Degradation
and Stabilization of Polymers. 2018
5. Higuchi-Takeuchi M, Morisaki K, Motoda Y, Numata K. The 6th International Conference on
Bio-based Polymers. 2017
6. 2019
7. 2018
8. 2018
9. 2017
10. 2017
11. 2016
1
2019 3 46-50
@
8

@



