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Methanogenesis requires a large number of special coenzymes. Many of these coenzymes
are virtually unique to these organisms. However, some of them (coenzyme Foro and
methanopterin) were flust discovered in methanogens but subsequently .ho*tt to be widely
distributed. DON'T PANIC!!
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FIG. 3. Pathways of methanogenesis. Reactions involved in energy conservation are boxed. Tbe reduction of methyl-CoM (reactions 6 and 7) is common to all
methanogenic substrates. During methane formation from H2 plus CO2. reactions 1 to 5 proceed in the direction of C02 reduction. Tbe methyl groups of methanol
and acetate enter the central pathwal at the level of HoMPT. During methanogenesis ftom metbanol, one-fourth of the methanol is oxidized to -Or b,t the reversal
of reactions I to 5; lhe six reducing equivalenc gained are used to reduce 3 mol of methanol to methane. During methanogenesis fiom acetate, the carboryl group is
oxidized to CO2 and the eleclrons gained are used to reduce the methyl group to acetale. Fo-, oxidized form of coenzyme For: Fo2eH2. reduccd form of Foro: HS-dM,
CoM (2-mereptoethanesulfonate): HS-CoB, CoB (7-mercaptoheptanoylthreonine phosphate); CoM-S-S-CoB, heterodisulfide ot-HS-CoU and HS-CoB.Enzvmes: .t.
formyl'MF dehydrogenase; 2, formyl-MF:HoMPT formyltransferase and methenyl-HoMPT cyclohydrolase; 3, F12a-dependenr merhylene-HoMPT dehydrogenase: 4,
Fo26-dependent methl'lene-HoMPT reductase; J, methyl-H4Mt'T:CoM-methyltransferase; 6, methyl-CoM reductase;'7, beterodisuifide reduct"se syjtemldifferenr
electron donor s)stems are indicated).
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FIG. 5. Tentative scheme of electron flow and proton translocation during
heterodisulfide reduction with ForoHt as electron donor. This reaction sequence
is pan of methanogenesis from methanol, methylamines, and formate. This
echeme is valid for methylotrophic methanogens onll' (see the legend to Fig. 4).
F.a. coenz,vme Faa: MP, methanophenazine: P, periplasml CM. qtoplasmic
membrane; C, rytoplasm. For explanations, see the text.
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FIG. 6. Tentative sche6e of elecron 6or and proton rranslocation coupled to heterodisulfide reduction with CO as electron donor. This reaction sequence is part

of methalogenesis from acetate. The presence of methanophenazine lurfin acetate-grown cells has not been veri6ed. Fd, fenedoxin; P, periplasm; cM, cytoplmmic

oembrane; C, cyroplasm. For explanations, see the text.
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FIG. 7. Strucrure and rcactivity of Eetbanophenazine, a membrane-integral
clectron and hydrogen carricr of methanogens.'
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FIG 8. Tentative scheme of the reaction mechanism of the Na*-translocating methyl-HoMPT:CoM-metbyltransferase. The enz,vme is a multisubunit enzvrre
consisting of eight nonidentical subunits in unknown sloichiometry. The reaction can bi ai"iAea into two partial reactions, methylirion and aemettrytarion oi an
cnzlrne-bound corrinoid cofactor. The demethylation reaction is apparently coupled to Na* transpon. C6(I) 

"nO 
Co(III) denoti diferent valence itates of the

enzyme -bound corrinoid cofacror. HS-CoM, CoM (2-mercaptoethanesulfonate); P, periplasm; CM, cytoplasmic mcmbraneiC, $optasm. for explanations, see the ten.
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