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Studies on syntrophic relationship among marine methane oxidizing microorganisms
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The intimate relationship between methane-oxidizing bacteria (methanotrophs)
and methanol-oxidizing bacteria (methylotrophs) has been known for a long time. The co-existence
with methylotrophs has been always explained in terms of cross-feeding. However, the real nature of
the relationship remains unknown. In this study, we have isolated novel marine mwethanotroph,
Methylocaldum marinum S8, and novel methylotroph, Methyloceanibacter caenitepidi Gelad4, that
syntrophically grow with M. marinum S8. We also determined complete genomes of the two strains in
order to infer their interrelationship.
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Symbiobacterium thermophilum
Bacillus sp.

(Ueda et al.
2004, Nucleic Acids Res. 32: 4937-4944.)

(Tyson et al. 2005, Appl.
Environ. Microbiol. 71: 6319-6324.)

Gap
Filling

(
GC-MS
)
(Gela4 MA1
)
3
Gelad MAL
a
Methyloceanibacter caenitepidi,

Tepidicaulis marinus
(Takeuchi et al., 20l4a,
2015)(Figure 1)

Figure 1. Methyloceanibacter caenitepidi
Gelad

Methyloceanibacter caenitepidi

Tepidicaulis marinus
N,O



S8
Methylocaldum
Methylocaldum marinum
(Takeuchi et al.,
2014b)(Figure 1)
° -
\, *
e " °
L J
\NsS
L J ..
~ © ’ -
~ .
‘; B
f
Figure 1. Methylocaldum marinum S8
Gelad , S8
Gelad S8
Gela4 3.4Mbp
TCA
S8
6.1 Mbp
RuMP pathway
S8
1
XOXF
Gela4 S8
Gelad
(RNA-Seq) Gela4
S8
mxa

Gelad

GC-MS, HPLC

3

Takeuchi, M., Katayama, T., Yamagishi,
T., Hanada, S., Tamaki, H., Kamagata, Y.,
Oshima, K., Hattori, M., Marumo, K.,
Nedachi, M., Maeda, H., Suwa, Y., and
Sakata, S. 2014. Methyloceanibacter
caenitepidi gen. nov., sp. nov., a novel
facultatively methylotrophic bacterium
isolated from marine sediments near the
hydrothermal vent area. Int J Syst Evol
Microbiol 64: 462-468.

Takeuchi, M., Kamagata, Y., Oshima, K.,
Hanada, S., Tamaki H., Marumo, K., Maeda,
H., Nedachi, M., Hattori, M., lwasaki, W.
and Sakata, S. 2014. Methylocaldum marinum
sp. nov., a thermotolerant,
methane-oxidizing bacterium isolated from
marine sediments, and emended description
of the genus Methylocaldum. Int. J. Syst.
Evol. Microbiol., 64, 3240-3246.

Takeuchi, M., Yamagishi, T., Kamagata,
Y., Oshima, K., Hattori, Katayama, T.,
Hanada, S., Tamaki, H., Marumo, K., Maeda,
H., Nedachi, Iwasaki, W., Suwa, Y., Sakata,
S. 2015. Tepidicaulis marinus gen. nov.,
Sp. nov., a marine bacterium that reduces
nitrate to nitrous oxide under strictly
microaerobic conditions. [Int. J. Syst.
Evol. Microbiol., 65: 1749-1745.

4

29
2013

(N20)
2014



RNAseq
2017

Mio Takeuchi, Haruka Ozaki, Satoshi
Hiraoka, Yoichi Kamagata, Susumu Sakata,
Wataru Iwasaki. Cross-feeding pathways
from a methanotroph to a marine

methylotroph, Methy1loceanibacter
caenitep idi Gela4, under co-culture
condition. the 23" International
Symposium on Environmental

Biogeochemistry (1SEB23), 2017,
Austraria.

1
Methylocaldum. Mio Takeuchi, In Bergey s
Manual of Systematics of Archaea and
Bacteria. Wiley, 2016.
https://doi.org/10.1002/9781118960608.9

bm01180. pub2

o 0
o 0
@

TAKEUCHI, Mio

20357403

@

®

*

IWASAKI, Wataru

50545019



