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On the role of amino acids in anoxic methane oxidation at sub-seafloor
environment
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Prokaryotic microorganisms play a central role in the global methane cycle
for both production and consumption. Methanogenic archaea (methanogens) are a diverse group of
Euryarchaeota, which grow with the enzymatic formation of methane from H2 plus C02, acetate, and
methy-compounds in anaerobic condition. Archaeal methanotrophy in sub-seafloor is also an important
microbial process in the global carbon cycle and also greenhouse gas emission constraints. Since
laboratory-based culture and isolation of anaerobic methanotrophic archaea (ANME) are currently
difficult, the fate of sub-seafloor 13C-depleted methane emission is still unclear on their
biosynthetic pathways. Cold seep ecosystems, known as a high cell density spot for modern ANME
communities, is an appropriate natural laboratory for the study of methane biogeochemistry. To
address the enigmatic biochemical process further, we developed the high resolution method for the
relevant organic molecules of archaeal methanotrophy.
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1. ARBBUDNOER

XAV E, HIRFKEBTRELETHNRKRDIETH D, Marshgas (BRAR) &
HEONDLSC. XY VERBIM T TERLTVWDZ EBBEER (b3) PAE
DHEFETHMNOSNTVSBET THEIRICHENIC KD XY VESIEE TV
%, BEHNSDRIPADXY VIRE(E. X5 VLK > T, @RICHINMTVNSRS
EDRTPSRANAKED W.U—/\—5(Ck > TREIRIEHN TN (Reeburgh et al.,
1976), ZD&. RERMABICEWAY VDBILI(C KD REFRMANI T T F LI, *K
E - Dy AM—IUBERFFA(WHONE RAY - F— )LRZOWHERITIL—TICEL > T,
FERFCHRB N, ZOMEYIE. ANaerobic MEthanotroph (ANME)T#%H 3 Z
EDFIBAL Tz, X5V DEELEIE U TOFEOKZEINIEE SN (Boetius et al., 2000).
RWT, YVAHVELVEH (Bealetal., 2009), &L THE (Haroon et al., 2013)
DEBUNREINDKSICHo7. UHU. 1976 FH 5 40 FAMBEL S & LTL
DIBETHAY VEBILDEZHI XD ZXAIC(E. KREBHEIESNEETRE o7

2. HRDOEHN

FARD BN HWEEFE S OMEMERFOREBHTH OILBET XY VEE
ILTOCROEBTHATH D, 40 FULBHBRAITD I EDERBD o7 TS5V D
My IR ZR<RE. T BRDIFLANILTOPTO—FTHD. BEDFIE. 7
Ot RDEMCHRS THERRY —ILTH D BFEE S DOTKMHIRRRICEEEND
MREETH D, RIC, HARARITIL—THBET XY VEILTOCRDERTHDEH
BEMAEYEEBETEDLS[CB 27 &THD (BFARFAREE. Vv IRTSY
DHRE o INXTELEHTERD O, BOTHFALBHENDLER - £REEHE
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3. HRDAE
AR TIE. 2B (Black Sea) DFBEICEI T DHIBPIAXY VBT —F7
(ANME) ZXRIC. DFLANIL (P /BAH. BEERSE. DNA RHICRAh 2B
NF) OSBEE - @NRESTZITV. HET. RRBALALS KUCBRERGIALLDRF
WZIT5. AR T7 O CRABSCREMEE. RV - EHREREPT (BGR) & HEH
REFITITS, HRODOERNEREIZE ANME B (JAMSTEC HEJD)L— iR -
Aokietal.,2014) [C&D, RIBB7—F 7 ORBROBPICERZH T T, £EHHE
BZRSHCT B, ASTRDOEECHERARERE LT, &RFEOIOVRNITS T«
—/BFRTL—1AV/ MU T REBEENITE (LC/ESI-MS/MS) EXUH
2008 IS74—/8BE80ME (GC/MS), ARVON NI ST« —/BlufrBEE
2imE (GC/IRMS) (X, #ZEDOSVWERRIEEHIC, RELREL. HMEL. SfF
Bt ZETPTHD (BIZ(L. Takano et al., Anal. Chem., 2009; Takano et al.,
Nature Geosci., 2010; Takano et al., IJMS, 201573 &),
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Letters (JGL),14, 9-11.
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