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The possible fates of an excited electron
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Porphyrin ring

- -00C COO~
with an Fe center o ?Hz H, Cl/
What about a CH, CH,
\ H /
Co center? C

The iron can carry
a single electron.

The heme is attached to protein of cyto- CH,
chrome molecule through these groups.
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Pigment / Absorption

Bacteriochlorophyll Structures

R R R R R R R
maxima (in vivo) 1 2 3 4 5 6 7
Bchl a —C—CHz —CH3? —CH;—CH3 —CH; —C—0—CH3 P/Gg9—H
(purple bacteria)/ I Il
805,830-890 0 0
Bchl b —C—CH3 —CH3¢ =C—CH3 —CH3 —C—O0—CH3 P —H
(purple bacteria)/ g I Il
835-850, 1020-1040 H o
Bcehl ¢ ||'| —CaHs
(green sulfur —C—CHy —CH3 —C3H,9  —CyHs —H F —CH
bacteria)/745-755 e 2 "7 il 3
OH —C4Hg —CH3
Bchl ¢ '|‘|
(greennonsulfur  _¢_cy; —cH; —CoH —CH; —H S —CH
bacteria)/740 [ 3 2 2"s 3 3
OH ap, Phytyl ester (C;gH390—); F,
farnesyl ester (C15H250—); Gg,
Bchl d Il-l —CyHs geranylgeraniol ester (C1gH170—);
S, stearyl alcohol (C1gH370—).
(green sulfur —C c: —CHy  —CiH e -1 E —H ry (C1gH370—)
bacteria)/705-740 | %
OH —C4Ho —CH3 No double bond between C3 and
Cy4; additional H atoms are in
ositions C3 and Cj.
Behl e i —CaHs 3 B
(green sulfur —C—CHz3 —C—H —C3Hy —CoHs —H F —CH3z | “Nodouble bond between C3 and
bacteria)/719-726 | I C4; an additional H atom isin
OH 0 —CaHy position Cs.
Bchl g ||‘| d[Bah:t.‘.'rii:m:hlq:urq::q:»h),vll:'; c¢,d,ande
(heliobacteria)/ o _CHt — _ ., A consist of isomeric mixtures with
670,788 —di £Ha CzHs S (|:| Pty £ o the different substituents on R3

o

as shown.




Chloroplast Structure
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Table 9.1 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 (e") organic organic
Oxidized
product Oxidized
organic SO~ SO~ O, Oxidized
organic
Source of
carbon CO, or
organic CO, CO, CO, Lactate
pyruvate
Heterotrophic
growth Common Limited” Limited” Limited” Required

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




Structure and Location of the Chlorosome

Found in GSBs




Structure of the Chlorosome
Found in GSBs
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Beta-Carotene, a typical carotenoid
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I WA The bacteriochlorophyll present in photosynthetic
bacteria and primary acceptors involved in energy

conserving reactions

Electron Donor

Electron Acceptor

Purple nonsulfur ~ Bacteriochlorophyll a

bacteria and b

Green sulfur Bacteriochlorophyll
bacteria ¢, d, and e

Cyanobacteria Chlorophyll a
photosystem I

Cyanobacteria Chlorophyll a
photosystem II

Heliobacteria Bacteriochlorophyll g

Bacteriopheophytin a, Q,, and Qy

Bacteriopheophytin a
and FeS-protein
Chlorophyll a and FeS-protein

Pheophytin a, Q,, Qg, and
plastoquinones

Bacteriochlorophyll ¢ and FeS-protein
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Phycobilisome of cyanobacteria

phycocyanin and polypeptides.

[Rods composed of blue light-ha rvesting]

Allophycocyanin

\\Thylak()/id membrane

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




Chromatic adaptation of a phycobilisome

[ Cells grown in green Iight\ [ Cells grown in red light B
have rods predominantly have rods predominantly
composed of red pigment made of blue pigment

3 phycoerythrin. ) g phycocyanin. )
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Chromophores of phycobilisomes
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Absorption Spectra for Cyanobacteria
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Reaction center of purple nonsulfur bacteria
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Sulfur granules in purple sulfur
e.g., Chromatium

bacteria




Sulfur granules in green sulfur bacteria
e.g., Chlorobium
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RuBisCo 6 CO,
\ 2 3-Phospho- 12 ATP
glycerate\q

6 Ribulose 36 carbons)
1,5- blsphosphate
(30 carbons) 12 1,3-Bisphospho-
glycerate .
(36 carbons) NArJz(P)H
6 ATP
12 Glyceraldehyde
6 Ribulose 3-phosphate
5-phosphate (36 carbons)
(30 carbons)
Sugar Fructose

rearrangements ™ ;4 Glyceraldehyde 6-Phosphate

3-phosphate (6 carbons)
(30 carbons)

To biosynthesis

Overall stoichiometry:
6 CO> + 12 NADPH + 18 ATP —
CgH1206(PO3H>) + 12 NADP™ + 18 ADP + 17 Pj




Reverse TCA in 6SBs

Cell materi

Oxalacetate

Malate

. Fumarate

Succinate

ATP Succinyl-CoA
Ferredoxinged
€02 Citrate

a-Ketoglutarate 33 /
Coz&lsocitrate

al &= Hexose-P ¢ Triose-P
ADP

ATP

Phosphoenolpyruvate
AMP

ATP

Pyruvate

Ferredoxin ed *C02
4F—9 Acetyl-CoA

ATP

Net reaction:
3CO5+12H+ 5 ATP —>triose-P




Hydroxyproprionate in GNBs

CO, Cell material

(o] CH3+-C ~CoA
I I

HOOE—CH;~C~CoA ATP  (Acetyl-CoA)

\ COOH
-- ATP |
4 CHO

! Malyl ~ CoA === s oxylate

Il
CH,OH-CH,—C~ CoA
(Hydroxypropionyl-CoA) Succinyl~CoA

2 CO>
f|) ||'| |c|) Net reaction:
CH3CH,C~ CoA COOH—-C—-C~CoA 2CO, +6H + 3 ATP—> glyoxylate
(Propionyl-CoA) (I:H3

Lk (Methylmalonyl-CoA)







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.
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Light-driven proton pump of halophilic archaea
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Proteorhodopsin
in marine Bacteria
and Archaea

Xop2 Haloarcula Sensory
Sop1 Haloarcula
Sop2 Haloarcula
Aso Nostoc 7120
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Xop1 Haloarcula Proton
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