14

N20
(45 ) (22 )
(14 ) (10 ) 7 )

30 2ppm 200

300mVv

CHs - CHOH - HCHO - HCOOH - CO2

ATP Ribulose monophosphate cycle(RMP type ) serine pathway(type )
HCHO CO:2
1970
1970

S13C



reverse methanogenesis hypothesis

secondary ion mass spectrometry

1. 525W

NMS
Adaptation method plating method

525w

FISH SIMS
ANME-1 ANME-2

oo Rhizobium huautlense

Rhizobium galegae
Rhizobium undicola
Rhizobium vitis
Rhizobium giardinii
Rhizobium radiobacter

Rhizobium rubi

525W

Rhizobium etli

525w 16S rDNA
( 1) Biolog system

Rhizobium leguminosarum
Rhizobium rhizogenes
Rhizobium tropici
Rhizobium hainanensis
Rhizobium mongolense

99 Rhizobium gallium

70 oo Sinorhizobium fredii
94 Sinorhizobium xinjiangense
6! Sinorhizobium sahelense

Sinorhizobium terangae

Sinorhizobium meliloti

9 . i .
Sinorhizobium medicae

Quinone
Rhizobium
Rhizobium
—300mV
A
0.02
1. 16S rDNA
1000

Rhizobium
2. 525W
525W

Methylococcus capsulatus

Rhizobium

GC/C/IRMS (gas



chromatography/combustion/isotope ratio mass spectrometer) S13C

—67.00=20.92%0 —63.26+1.05%0
+4%0 O13C 525W
525W 12CH4  13CHa4
SO13C —37%0 +55%0

o13C
3. 525W 2

525W

58 1 1ml 108 107

525w
1 yeast extract
2
2

4. 525W

525W

methane monooxygenase pMMO sMMO 525W
PCR methane monooxygenase
525W
) CH3NO:2
GC/MS CHsNO:2 —300mVv
CHsNO2
NO NO2

CHsNO:2

CHsNO:z2

CHs3NO2 (2



formaldehyde dehydrogenase S-formylglutathione hydrolase formate dehydrogenase
serine hydroxylmethyltransferase 3) PCR

formaldehyde dehydrogenase S-formylglutathione hydrolase serine
hydroxylmethyltransferase RubisCO

CHa4
Denitrification ...

4

CHsNO2

L Glycine
5,10-Methylenetetrahydrofolate
HcHO —»(0D
. tetrahydrofolate
Glutathione, NAD*
A Serine
NADH \
. Cell mass
S-formyl-glutathione
H20 B A: formaldehyde dehydrogenase
. B: S-formylglutathione hydrolase
Glutathione, H*
HCOOH C: formate dehydrogenase
NOs” c D: serine hydroxylmethyltransferase
NO,- E: ribulose-1,5-bisphosphate carboxylase/oxygense
E .

CO2 —¥» Cell mass (RubisCO)

2. 525W

525W Rhizobium

Fes



