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Figure 9.20  Reversed Electron Flow, The flow of electrons in the
transport chain of Nitrobacter. Electrons flowing from nitrite to oxygen
(down the _mductit_an potential gradient) will release encrgy. It requires
protonmotive force or ATP energy to force electrons to flow in the
reverse direction from nitrite 1o NAD*,

Table 12.3 Sulfur compounds and electron donors for

SRB's can make active sulfate compounds

OH [+]
CHy—0—P—0—5—0H
58

Used in dissimilative metabolism

OH OH
APS (Adenosine 5'-phosphosulfate)

P8
Adenine CHZ_O‘ﬁ_o'ﬁ_OH

o Used in assimilative metabolism

PAPS (Phosphoadenosine 5'-phosphosulfate)

sulfate reduction
Compound Oxidation state
Oxidation states of key sulfur compounds
Organic 5 (R—5H) =2
Sulfide (H;5) 2
Elemental sulfur (5") 0
Thiosulfate (5,0:27) +2 (average per S)
Sulfur dioxide (SO;) +4
Sulfite {50_1: ) +4
Sulfate (S0,27) +6
Some electron donors used for sulfate reduction
Hsy Acetate
Lactate Propionate
Pyruvate Butyrate
Ethanol and other alcohols Long-chain fatty acids
Fumarate Benzoate
Malate Indole
Choline Hexadecane
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Lactate Pyruvate

Acetate + CO3 + ATP

Sulfur Disproportionation

5,052 + H0 > SO2 +H,S

AGY = -21.9 kJ/rxn (not huge!)

Get your cake and eat it ool




Loihi Volcano

Neutrophilic Fe-Oxidizing Bacteria
Zeta-Proteobacteria (novel class)
Mariprofundus ferrooxydans (Type strain)

Rusticyanin (Cu)
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No net change
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ferric 2FeB* + HyOp —> 2 Fe2* + 0+ 2H*

0+ 2H*

Iron cycle




