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2.5. Autotrophy in Methanogens
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12 4 Pathway of methanogenesis from CO,. Abbreviations ;
MF, methanofuran ; MP, tetrahydromethanopterin ; CoM, coen-
zyme M;Comp B, component B; Fuzp, coenzyme Fyoo; Fago,
coenzyme Fy3. The carbon atom reduced and the source of
electrons are highlighted. J
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2.7. Energetics of Methanogenesis
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8! 5 How autotrophic methanogens combine aspects of biosynth- esis and bicenergetics.
Abbreviations are as in Figure 19. 115, CODH=carbon monoxide dehydrogenase.
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8! 6 Utilization of reactions of the acetyl-CoA pathway during
growth on methanol (a) or acetate (b) by methanogenic bacteria.
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12! 7 Energetics of methanogenesis. (a)Proposed mechanism
of ATP production linked to the methyl reductase system. (b)NaJr
/HY transport during methyl group oxidation. See text for details.
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2.8. Anaerobic Digestion of Organic Carbon to Methane
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H 4. Major reactions occurring in the anaerobic conversion of orga-
nic compounds to methane

Fermentation of glucose to dcet -} Glicose +4H,02CH,C00 ™ +2HCO4

ae. By and €O THIEHE,

Fermentation of glucose o hutv. -~ | Glucose + 2H:0—CHHz05 ~ 4 2HCOy 1 =322 - =678
rate, C0» and A3

Fermentation of butyrate to acet | Bytyrate + 2H:0 > CH,CO0 T+ B+ 41151 =42
ate and H, H

Fermenfation of propionate Propionate + 3H:0=CHiCO0 ™ +HC |- +18:2 ) k3
to acetate: COu-and H Oy HHT+1

Methanogenests from He+C 0 - [ 4= HC05 $HTSCIH30- 0 | =051 =16

Neetatet B0 CH+BO0; B =T =50
=00 TH T CHC00 ] =50 =17
M0

Methanagenesis from acetate

Acetogenesis from Ha+C0-

Data taken from Zinder S. 1984. American Society for Microbiology News
50294 - 298.

“Standard conditions : solutes, 1 molar : gases. 1 atmospbere.

"Concentrations for eactions in typical anaerobic ecosystem : fatty acids, 1 mM :
HCO,™. 20 mM : glucose, 10 #M : CH,. 0.6 atm : H., 107" atm.
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2.9. Sulfate Inhibition of Methanogenesis
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2.10. Stoichiometry of Methanogenesis
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