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Bacteriochlorophyll Structures
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Structure and Location of the Chlorosome
Some general properties of the various photosynthetic
bacteria

Neonsulfur  Purple Green
Purple Sulfur Sulfur Cyano- Helio-
Bacteria Bacteria  Bacteria  bacteria  bacteria
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“Cenerally limited to assimilation of low molecular weight organics during autotrophic growth.

Found in GSBs
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Structure of the Chlorosome

Found in GSBs Photosynthetic unit

Antenna pigments
absorb light energy
and transfer it -
until it reaches... ..the specialized
chlorephylls of the
reaction center.
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The bacteriochlorophyll present in photosynthetic
bacteria and primary acceptors involved in energy

conserving reactions

Electron Donor Electron Acceptor
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Cranal 9 Chlorophyll a Pheaphytin g, Q,, Qg and
photosystem 1 plastoquinones
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Structure and Location of Phycobilisomes

Phycobilisome of cyanobacteria

Rods composed of blue light-harvesting
phycocyanin and polypeptides.
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AI]ophymcyanin/ \\Thy]akt;id membrane

Core consists of allophycocyanins
linked to reaction centers in
thylakoid membrane.
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Chromatic adaptation of a phycobilisome

Cells grown in green light Cells grown in red light
have reds predominantly have rods predominantly

composed of red pigment made of blue pigment
phycoerythrin. phycocyanin.
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Chromophores of phycobilisomes
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Absorption Spectra
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Reaction center of purple nonsulfur bacteria
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Electron flow in phototrophs

Purple bacterium Green sulfur bacterium Holiobacterium
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Oxygenic photosynthesis
in cyanobacteria
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Reduction
and sugar

Other carbon
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NADPH (from lght reactions of

reverse slestron flaw)

ATP (from light wmwj\

12 3-Phospho- 12 ATP
ghycerate
38 carbons)

sﬁsn_mhwe 12 1,3-Bisphoapho-

giycerate

12 Glyceraldehyde
6 Ribulose Ea
S-phosphate (36 cartons)
(30 carbons)
reserangernarts”

Overall stoichiometry:
6 CO; + 12 NADPH + 18 ATP ———=
Cgh06[PO;H;) + 12 NADP® + 18 ADP + 17 P,




Reverse TCA in GSBs
Cell material <—— Hexose-P <— [TriosesP

ADP
3 2 ATP
Oxalacetate Phosphoenolpyruvate|
AMP
Malate
/ ATP
A Fumarate Pyruvate
Succinate @
ATP Y
Succinyl-CoA Acetyl-CoA
o w7
a-Ketoglutarate @ /
Net reaction:
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Hydroxyproprionate in GNBs
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Glyoxylate
i
BHO —CH,—C~ CoA CHi~C ~CoA
2H) AP (acetyl-Cor)
; Malyl ~ Co
D
2
& i f e
1]
GH,0H—CHz — G ~ GoA ——7— CH3CH.C ~ CoA BOOH — C— G~ CoA|
: ATP !
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Net reaction:
2C0, +4 H+3 ATP —= glyoxylate

A light-driven proton pump of halophilic archaea

—
(A) a Retinal transfers H* to protein.
C h

S H* across cell membrane.

Protons reenter cell,
generating ATP.

Pheoton

to light, retinal
is protonated.

Archaeal

Light-driven proton pump of halophilic archaea
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Archaeal rhodopsin: retinal structure

Banded Iron Formations ~2.5 Bya

Oxygenic or anoxygenic photosynthesis: Fe?*, to Fe3*; .,




