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The possible fates of an excited electron
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IEERAE  Some general properties of the various photosynthetic

bacteria
Nonsulfur Purple Green
Purple Sulfur Sulfur Cyano- Helio-
Bacteria Bacteria  Bacteria bacteria bacteria
Source of
reducing H,, reduced  H,S H,S H,O Lactate,
power (&) organic organic
Oxidized
product Oxidized
organic SO,> SO, 0, Oxidized
organic
Source of
carbon CO, or
organic Co, COo, co, Lactate
pyruvate
Heterotrophic
growth Common Limited®  Limited” Limited” Required

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

MICROBIAL LIFE, Table 8.1 © 2002 Sinausr Associatos, Inc

Structure and Location of the Chlorosome

Found in GSBs




Structure of the Chlorosome
Found in GSBs
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MICROBIAL LIFE , Figure 9.2 © 2000 Seauer Associates, inc.




Beta-Carotene, a typical carotenoid
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Structure and Location of Phycobilisomes
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Phycobilisome of cyanobacteria

phycocyanin and polypeptides.

/

[Rods composed of blue Iight—hawesting}

Rods<

i

7 A ,

Allophycocyanin/ \\Thylakc:id membrane

Core consists of allophycocyanins
linked to reaction centers in
thylakoid membrane.

MICROBIAL LIFE, Figure 9.8 © 3002 S Associaies, ine

Chromatic adaptation of a phycobilisome

Cells grown in green light Cells grown in red light
have rods predominantly have rods predominantly
composed of red pigment made of blue pigment
phycoerythrin. phycocyanin.

/

Red light

-
Green light

MICROBIAL LIFE , Figune 9.9 © 2000 Seaus Associsos, i
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Chromophores of phycobilisomes
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Electron flow in phototrophs

Purple bacterium Green sulfur bacterium Heliobacterium
P798*
AN N
-1.0
P870%
BChl N S
R BPh Fes Fes
-0.5 \ \
Fd Fd
E M F
-0.25 T \
'\- NADH
0 Reverse
electron Cyt Cyt
+0.25 Cyt flow puo‘:‘:ssa P?98‘Csss
c
P87~ 2 -
+0.5 )lzl Light Light
Light
-1.25
The Z Scheme: A
10 PSIIFS. =
Y
Ll e
A X Cyclic electron
flow (generates -
proton motive -
05} force) = -
% - NAD{P)*
Q s
-0.25 [~ RQ I
ng //
g
Q
g
E, | poold | »
M" 0.0
Moncyclic
electron
+0.25 fi
[;:netates proton - L
mative force) Q‘_:>- ‘L"’\/-Lighl
quanta
+0.5 = Photosystem |
+0.75 |-
| o mo Oxygenic photosynthesis
/C— 0, + 2H H H
ol o, in cyanobacteria

w""’ Light quanta

Photosystem Il

14



Reduction
and sugar
production

L]

Other carbon
compounds

© 2001 Sinauer Associates. Inc.

NADPH (from light reactions or
reverse electron flow)

ATP (from light reactions)

12 3-Phospho- 12 ATP
glycerate
(36 carbons)

6 Ribulose

1,5-bisphosphate 12 ;&S{i:ﬁospho—
12 Glyceraldehyde
6 Ribulose 3-phosphate
5-phosphate (36 carbons)
(30 carbons)
Swer Fructose
TAARGEMENS ™ 10 Glyceraldehyde 6-phosphate
3-phosphate (6 carbons)
(30 carbons) l
Biosynthesis

Overall stoichiometry:
6 CO, + 12 NADPH + 18 ATP ———
CgHy205(PO3H,) + 12 NADP* + 18 ADP + 17 P,
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Reverse TCA in GSBs

Cell material <— Hexose-P <— Triose-P
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Net reaction:
3 CO, + 12 H + 5 ATP —> triose-P

Hydroxyproprionate in GNBs
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A light-driven proton pump of halophilic archaea

(a) Retinal transfers H* to protein.
. Conformational change carries
Periplasm
P H* across cell membrane. Protons reenter cell,
generating ATP.

to light, retinal
is protonated.

Archaeal Baxgrhodopsin
molecule has seven
helical regions.

Deprotonated retinal
picks up another H* to
begin the cycle again.
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Light-driven proton pump of halophilic archaea
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Archaeal rhodopsin: retinal structure

Banded Iron Formations ~2.5 Bya
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Oxygenic or anoxygenic photosynthesis: Fe2*, to Fe3*,
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