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Some general properties of the various photosynthetic
bacteria

MNonsulfur Purple Green
Purple Sulfur Sulfur Cyano- Helio-
Bacteria Bacteria  Bacteria  bacteria  bacteria

Source of
reduci Hy reduced  H.S HS H,0 Lactate,
power (e7) organic organic
Oxidized
product Oxidized
organic ECE SO 0, Oxidized
organic
Source of
carbon CO, or
organic co, <o, co, Lactate
pyruvate
Heterotrophic
growth Common Limited®  Limited”  Limited®  Required

“Generally limited to assimilation of low molecular weight organics during autotrophic growth.
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Photosynthetic unit

Antenna pigments
absorb light energy
and transfer it

until it reaches. ..
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The bacteriochlorophyll present in photosynthetic
bacteria and primary acceptors involved in energy

conserving reactions
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Structure and Location of Phycobilisomes

Phycobilisome of cyanobacteria

Rods composed of blue light-harvesting
phycocyanin and polypeptides.

Rods <
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Al]ophycocyanin/ \\Thylak(;id membrane

linked to reaction centers in

Core consists of allophycocyanins
thylakoid membrane.
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Chromatic adaptation of a phycobilisome

Cells grown in green light
have reds predominantly

composed of red pigment
phycoerythrin.

Cells grown in red light
have rods predominantly
made of blue pigment
phycocyanin.
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Cyclic Electron Flow
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Reaction center of purple nonsulfur bacteria
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reverse electron flow)

ATP {from light nsachonsl-\

12 3-Phospho- 12 ATP
ghycerate
(36 carbons)
& Ribulose
puld 12 1,3-Bisphosphe-
1,5-bisphosphate ghveertie
12 Glyceraldehyde
& Ribulose -phosghate
-phosphate (36 carbons)
(30 carbons) J
Sgar Fructose
FHTINGEMSETS 10 Glycerakdehyda  B-phosphate
3-phosphate {6 carbons)
(30 carbong) l
Biosynthesis
‘Overall stoschiomatry:
6 CO, + 12 NADPH + 18 ATP ——
CeMy + 12 NADP* + 18 ADP + 17 P,
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Reverse TCA in GSBs
Cell material <— Hexose-P <— TfioseR

ADP
[+ (2 ATP
Oxalacetate Phosphoenolpyruvate|
AMP
Malate
/ ATP
Fumarate Pyruvate

Succinate Ey
ATP Y

Succinyl-CoA

Citrate  ATP

-Ketoglutar te @ /
Net reaction:
fklmimw 3CO, + 12H+5ATP—b—trlose-P|

Hydroxyproprionate in GNBs
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BHO —CH,— G~ Coh CHi~C ~CoA
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CH,OH—CH, —C~ CoA ——7— CHyCH.C~CoA COOH—C—C~CoA)
(Hydro: y'pr: ionyl-Cos) 2 KIE 1'I.‘.H3
ydroxypropi :
(Propiomy-CoA) (Methyimalonyl-CoA)
MNet reaction:
2CO0, + 4 H+ 3 ATP — glyoxylate
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A light-driven proton pump of halophilic archaea
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Light-driven proton pump of halophilic archaea
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Archaeal rhodopsin: retinal structure
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Oxygenic or anoxygenic photosynthesis: Fe?*, to Fe3*; .,
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