Week 4 -- September 23, 2003
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TABLE 42-2

The biochemical processes involved In the nitrogen cycle, their biological occurrence, and heir eneray yield (lrom

Celwiche 1870).

Procoss®

Crganism

Yield
{kcals/mole)

Fespirationt

(1) CgH,,0,+ 60, — 6CO,+ 6H,0

Denitrification

{2) CgH,0f -+ EKNO, == ECO, 4 3H,0 + BKOH + aN,0

(3] 5CHOf & 24KNO, — 3J0CO, + 10H,0 4 24KOH - 12N,

(4) 58 6KNO, -+ 2CaC0, — 3K,50, 4 2CasSO, + 2C0, 4 3N,

Ammanification

(5) CHNO, 4 1120, — 2CO,+ H,0 - NH,

Mitrification

(6) NHy+1%0, — HNO, H,0
(7} KNO, 4 W0, — KNO,
Mitrogen fixation

(B) 2N 4 3H, — 2NH,

Virfually univorsal

Pseudomanas denitrificans
Pszoudomaonas dendirificans
Anaperobic sullur bactoeria

Many bacteria, most plants
and animals

Nitrozamenas bacleng
Mitrobacler

Same blue-green algae,
Arolobacior

GhG

Sa5
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132
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L]
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Week 4 — September 25, 2003
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Table 4.1 Mid-point potentials for some common electron carriers in photosynthesis research

ox +n(e”) + m(H")

r Change in E,(mV) when

n m (EXmV) pHincreased by I unit
Dithionite ox/red Licg =610 0
Methyi viologen ox/red 1 0 40 0
CO./CH;0 2 2 ~43 ~60
Ferredoxin ox/red 1 0 ~430 0
H''4H,(H, 1 atm) 1 1 420 60
NAD'/NADH 2 i -320 -30
NADP'/NADPH vl O . | -30
Menaguinone/menaquinol 2 2 -4 -60
Plastoquinone/plastoquinol 2 2 -0 —60
Fumarate/succinate & id +30 50
Ubiquinone/ubiquinol 2 +40 -60
Ascorbate ox/red o | +0 -30
PMS ox/red £ -80 -30
DCPIP/DCPIPH, Y 2 +220 60
TMPD ox/red 1 0 4260 0
DAD/DADH, 7 (R ] 60
Cytochrome f (ox/red) 1 0 +350 0
Cytochrome ¢ (ox/red) 1 0 #3700 0
Plastocyanin (ox/red) 1 0  +380 0
Ferricyanide ox/red 1 0 +420 0
Po/Pom 1 0 +480 0
0,(1atm)2ZH,0(55M) 4 4 840 =60
Puo/ i 1 0 +1100 0

DAD is 2,3,5,6-tetramethylphenylene diamine; PMS is phenazine methosulphate; TPMD is NNN'N*
tetramethyl-p-phenylene diamine; DCPIP is 2,6-dichiorophenolindophenol. (Adapted from Nicholls DG
and Ferguson SJ. Bioenergetics. London: Academic Press, 1992)



Carbon Fixation and Reduction
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Table 5.1 Carbon pools in the major reservoirs on Earth
" Pools " Quantity (x10*g)

~ Atmosphere

Oceans

Total inorganic

Surface layer

Deep layer

Total organic
Lithosphere

Sedimentary carbonates

Kerogens

Terrestrial biosphere (total)
Living biomass
Dead biomass

Agquatic biosphere

Fossil fuels
Coal
Oil
Gas
Other (peat)

From: Falkowski,& Raven. Aguatic Photosynthesis. p.
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The manganese clock
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One by one, photons progressively build up a charge within the
Oxygen-evolving centre of Photosystem Il until there is enough
energy 10 strip, in one fell swoop, four electrons from two water
molecules to produce an oxygen molecule, The five-step process
is known as the ‘water-oxidising clock’ or ‘Kok's clock’ after its
initial propounder.
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Figure 6. Berman-Frank et al.



