2013 2015

F430

Quantification of methanogenic potential with coenzyme F430 analysis

Kaneko, Masanori
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During the research period, analytical method was developed to quantify coenzyme
F430 from various environmental samples. The sensitivity of the developed method iIs 100000 times higher
than the conventional method, which can quantify coenzyme F430 at 0.1 femto mol. The mothod made it
possible to quantify coenzyme F430 from marine sediments, microbial mats, paddy soils, groundwater etc.
Coenzyme F430 was detected coalbeds located at 2000 m below seafloor offshore Shimokita Peninsula (world
record of deep biosphere), suggested presence of active methanogens. This study was published from
Science.
The scientific results was published from totally 4 peer reviewed scientific journals and presented at
11 conferences and received high international evaluation.

F430



F430

1I0DP

F430

F430

F430

F430

F430

€Y

100

920

85

Recovery (%)

80
75
70 [

65

@

(HPLC)
F430
F430
95%
F430
1 2 3 4 5
Number of extraction
F430
95%
F430
F430
HPLC
F430

F430



©)
HPLC F430
LC-MS/MS
LC-MS/MS
107 F430
1000
F430
1000
HPLC
1
107 E T T T ™ £l
109; Y =67.71x 058 R? = 0.997 _
5 10° £ —
= E
8 10k —
g Lower detection 1
8 1000 ¢ limit of DAD 3
100 £ 1
FO E|
10 L L L | I A | N
0.1 1 10 100 1000  10° 10° 10°
Injection amount (fmol)
LC-MSMS
2. F430  LC-MS/MS
LC-1CPMS( )
F430
F430
O]
F430
F430
(10DP)
2000m
F430
Science

F430

13-epi-F430
Imers 12 13-diepi-F430

Insinteisy

F430 Inagaki et al., 2015, Science,

F430
Analytical
Chemistry
5%
Researches in
Organic Geochemistry

(IMOG) 2015
2016 Japan

Geoscience Union Meeting2016

F430

F430



4
Kaneko, M., Takano, Y., Ogawa, N.O.,
Sato, Y., Yoshida, Y., Ohkouchi, N.
(2015) Estimation of methanogenesis by
quantification of coenzyme F430 in
marine sediments. Geochemical Journal,
in press.

Doi:10.2343/geochemj.2.0410

Inagaki, F., Hinrichs, K.-U., Kubo, Y.,
Bowles, M.W., Heuer, V.B., Hong, W.-L.,
Hoshino, T., 1jiri, A_, Imachi, H., Ito,
M., Kaneko, M., Lever, M.A., Lin, Y.-S.,
Methé, B.A., Morita, S., Morono, Y.,

Tanikawa, W., Bihan, B., Bowden, S_.A.,

Elvert, M., Glombitza, C., Gross, D.,

Harrington, G.J., Hori, T., Li, K.,

Limmer, D., Liu, C.-H., Murayama, M.,

Ohkouchi, N., Ono, S., Park, Y.-S.,

Phillips, S.C., Prieto-Mollar, X.,

Purkey, M., Riedinger, N., Sanada, Y.,

Sauvage, J., Snyder, G., Susilawati,

R., Takano, Y., Tasumi, E. Terada, T.,

Tomaru, H., Trembath-Reichert, E.,

Wang, D.T. and Yamada, Y. (2015)

Exploring deep microbial life in
coal-bearing sediment down to ~2.5 km
below the ocean floor. Science, 349,

420-424.

DOl: 10.1126/science.aaa6882

2015

Researches in Organic Geochemistry, 31,
1-14.

http://www._ogeochem. jp/pdf/ROG_BN/vo
131/v31_ppl_14_pdf

Kaneko, M., Takano, Y., Chikaraishi,
Y., Ogawa, N.O., Asakawa, S., Watanabe,
K., Shima, S., Krueger, M., Matsushita,
M., Kimura, H., and Ohkouchi, N. (2014)
Quantitative analysis of coenzyme F430
in environmental samples: a new
diagnostic tool for methanogenesis and
anaerobic methane oxidation.
Analytical Chemistry, 86(7),
3633-3638.

DOI: 10.1021/ac500305j

11
Masanori Kaneko, Yoshinori Takano,
Fumio Inagaki, Kai-Uwe Hinrichs and
Naohiko Ohkouchi . Analysis of coenzyme
F430 as a function-specific biomarker
for estimation of methanogenesis and

anaerobic methane oxidation, IM0G2015,
Sep.17,2015, Prague, Czech.

Masanori Kaneko, Yoshinori Takano,
Nanako 0. Ogawa and Naohiko Ohkouchi.
Carbon  isotopic composition of
coenzyme F430 from anaerobic methane
oxidizing archaea, Goldschmidt2015,
Aug.18, 2015, Prague, Czech.

LC-MS
F430
32
0-13 2014 11 7 ,

F430

P17-9 2014
10 22 (
)

Masanori Kaneko, Yoshinori Takano,
Nanako 0. Ogawa, Matin Kruger, Naohiko
Ohkouchi. Quantitative analysis of
coenzyme F430 in marine sediments:
function-specific compound analysis
for methanogenesis and anaerobic
methane oxidation. ISME2014, Aug.25,
2014, Seoul, Korea.
Masanori Kaneko, Yoshinori Takano,
Nanako 0. Ogawa, Naohiko Ohkouchi,
Function specific compound for
methanogenesis and anaerobic methane
oxidation: a new approach to quantify
distribution and activities. AOGS,
Jul .30, 2014, Sapporo, Japan.

F430

A-24,2013 12 5

Masanori Kaneko, Yoshinori Takano,
Nanako 0. Ogawa, Naohiko Ohkouchi,
Quantitative analysis of Factor F430
as a methanogen biomarker. IM0G2013,
Sep.18-19, 2013, Tenerife, Spain.
Masanori Kaneko, Yoshinori Takano,
Takeshi Watanabe, Susumu Asakawa, Seigo
Shima, Nanako 0. Ogawa, Naohiko Ohkouchi .
Quantification of methanogenic
potential in environmental samples.
Goldschmidt2013, Aug.27, 2013, Florence,
Italy.

31
0-27, 2013 8 20,



2013
MIS24-14 2013 5 24 ,

http://www. jamstec.go. jp/biogeochen/ind
ex.html

https://unit.aist.go. jp/georesenv/geomi
crob/

@

KANEKO, Masanori

80633239
@

OHKOUCH, Naohiko

©)

TAKANO, Yoshinori
)

NARAOKA, Hiroshi
®)

SHIMA, Seigo
Max Planck Institutes, Microbial
Protein Structure, Research Group
Leader.

®

WATANABE, Kenji




