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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 reduction potential gradient) will release energy. It requires
protonmotive force or ATP energy to force electrons to flow in the
reverse direction from nitrite 1o NAD*,

Making Sugar from CO,: The
Calvin—-Benson Cycle

The Calvin—-Benson cycle has three phases:
Fixation of CO,

Reduction (and carbohydrate production)
Regeneration of RuBP.

RuBP is the initial CO, acceptor, 3PG is the
first stable product of CO, fixation. Rubisco

catalyzes the reaction of CO, and RuBP to
form 3PG.




RuBP is the CO, Acceptor

CHOR OI
[ =0 i — CH.OH COxy
{ Rubisco & ? o
Tee@0, + H=—C=—0H ——» & — HO—C—H + H—C—0H
|
Carbon H—C—0OH @ @00 CHOP
e ]
dioxide CHOR ®
Ribulose 1,5- Six-carbon 2% 3PG
hisphosphat Lel.
phosp E
{RuBP) of reaction
intermediate

World’s Most Abundant Protein!

18 ATP
12 NADH+H* cADp

[ ] “»

1Glucose for

ration  Reduction |

Anaerobic
Respirations

o¥e
§
i

Suitatn rgieation
ittt rochuctiont;
otigate mnserches

N N

frRisz s

Fmaratn rgieation.
[P

8
|

£
¥

Assimilative vs. o
Dissimilative
Metabolisms wars

iif

nnn
j

54 ATP equivalents and sugar w12 ADP
production
OG-8 ) naven
Q 12 n'u@
r 12 MADP*
Organic Carbon Compounds
Piga
III' l.'
51 ]
kY )
y 1
Jﬁ .'
7 - H
7 H :
J 2 o H
< i f
it \’.‘ X r

Winogradsky’s drawings of Beggiatoa

White Mat Filaments
Sulfur-oxidizing Bacteria
Div 6

Axial Caldera

Ashes Vent Field
ROPOS Vent

tling Array "L"

CO, +ATP N

NADH- \ Calvin cycle




| TABLE 17.3 Sulfur compounds and electron donors for

sulfate reduction

Organic S (R—5SH)
Sulfide (H15)
Elemental sulfur (S°)
Thiosulfate (5,05%7)
Sulfur dioxide (SO5)

Oxidation state

 Oxidation states of key sulfur compounds

2

1}
+2 (average per 5)
+4

OH OH OH

Sulfite (SO;2") +4

Sulfate (S0,2) +6

Some electron donors used for sulfate reduction

H, Acetate

Lactate Propionate

Pyruvate Butyrate

Ethanol and other alcohols Long-chain fatty acids

Fumarate Benzoate

Malate Indole

Choline Hexadecane
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AGY = -21.9 kd/rxn

Get your cake and eat it too!




Neutrophilic Fe-Oxidizing Bacteria
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Autofluorescence in methanogen cells due to the presence
of the unique electron carrier F,
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(b} Acetate reactions
Methanogenesis
Chemoautotrophs:

CO, > CH, +0rg.C
H, as electron donor

Chemoorganotrophs:
Acetate/MeOH - CH, + CO,
Org. C as electron donor

Global Biogenic Methane Production:
1/3 Chemoautotrophs
2/3 Chemoorganotrophs




