
Identification for the Octopus Spring Pink Filaments



Aquifex pyrophilus

Yellowstone “Pink Filament”
Isolates



Ralstonia eutropha
An aerobic H2 bacterium







Making Sugar from CO2: The 
Calvin–Benson Cycle 

• The Calvin–Benson cycle has three phases:
• Fixation of CO2

• Reduction (and carbohydrate production)
• Regeneration of RuBP. 
• RuBP is the initial CO2 acceptor, 3PG is the 

first stable product of CO2 fixation. Rubisco
catalyzes the reaction of CO2 and RuBP to 
form 3PG.



RuBP is the CO2 Acceptor

2x 3PG

World’s Most Abundant Protein!



Organic Carbon Compounds

18 ATP
12 NADH+H+

1Glucose for 
54 ATP equivalents



Anaerobic 
Respirations

Assimilative vs.
Dissimilative
Metabolisms



Winogradsky’s drawings of Beggiatoa









SRB’s can make
active sulfate 
compounds



SRB dissimilative vs.
assimilative metabolisms



ETS in SRBs

APS reductase

Sulfite reductase



Sulfur Disproportionation

Get your cake and eat it too!

S2O3
2- +  H2O SO4

2- + H2S

ΔG0’ =  -21.9  kJ/rxn





Neutrophilic Fe-Oxidizing Bacteria



Bog in
Iceland

Fe-Oxidizers



Contains Cu



Coenzymes of methanogenesis
Two types: C1 carriers or redox



Coenzymes of methanogenesis



Coenzymes of methanogenesis



Autofluorescence in methanogen cells due to the presence
of the unique electron carrier F420



Methanogenesis

H2 + CO2

CH4



Autotrophy?
Corrinoids with
Co centers!



Autotrophy?
Corrinoids with
Co centers!



Methanophenazine

Conservation of 
Energy



Chemoautotrophs:
CO2 CH4 + Org. C
H2 as electron donor

Chemoorganotrophs:
Acetate/MeOH CH4 + CO2
Org. C as electron donor

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

Methanogenesis


