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Schematic of the vesi A
photosynthetic chromat
Shown here is a drawil
ch romophore form Rba\
roides. The LHI-RC di
and LI comploses are cln N
packed in the bulb of the
chromatophore, and the bel
complex and ATP synthase are
tentatively placed near the neck of
the chromatophore.
Picture drawn by Olga Svinarski.
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Reaction Centers and Light-Harvesting
Complexes within the Chloroplast Membrane

Jen Hsin, James Gumbart, Leonardo G. Trabuco, Elizabeth Villa, Pu Qian, C. Neil Hunter, and
Klaus Iten. Protein-induced b curvature investi i through molecular dynamics
flexible fitting. Biophysical Journal, 97:321-329, 2009. (PMC: 2711417)
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quantum photosynthesis

Why I refuse to teach quantum tunneling mechanisms in Photosynthesis
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qu antum a. Sunlight: incoherent, stationary

photosynthesis

Kassel, Yuen-Zhou and Rahimi-
Keshari (2012) Does coherence
enhance transport in photosynthesis?
arXiv:1210.5022v1

quantum b. An inaccurate picture:

photosynthesis exciton
photon

LHII to LHI

No light pulses
Kassel, Yuen-Zhou and Rahimi- No localised excitation
Keshari (2012) Does coherence .
enhance transport in photosynthesis? No wavelike transport

arXiv:1210.5022v1 Microscopic coherence doesn't help

c. A more accurate picture:

quantum
photosynthesis Incoherent
excitation
E
B800 Enhanced by
supertransfer
B850 ===
LHI
Kassel, Yuen-Zhou and Rahimi- )
Keshari (2012) Does coherence
enhar?ce transport in photosynthesis? RC
arXiv:1210.5022v1




a. Sunlight: incoherent, stationary

quantum
photosynthesis

Recent observations of coherence
in photosynthetic complexes have
led to the question of whether
quantum effects can occur in vivo,
not under femtosecond laser
pulses but in incoherent sunlight
and at steady state, and, if so,
whether the coherence explains
the high exciton transfer

500 nm

b. An inaccurate picture:

. Amore accurate picture: i N

efficiency. [...]two partially Incoherent y
R excitation No light pulses
coherent mechanisms —ENAQT E No localised excitation

and supertransfer—can enhance

transport even in sunlight and thus 8800 ) Enhanced by
supertransfer

No wavelike transport
Microscopic coherence doesn't help

constitute motifs for the B850
optimisation of artificial sunlight )

harvesting.

Kassel, Yuen-Zhou and Rahimi-Keshari LH
(2012) Does coherence enhance transport in
photosynthesis? arXiv:1210.5022v1 RC ——

phycocyanobilin

(linear tetrapyrrole)

alternative
light-harvesting
pigments in
photosynthesis

We observe a complex relationship between fluorescence intensity and lifetime that cannot be explained by simple
static kinetic models. Light-induced conformational changes are shown to occur and evidence is obtained for

fluctuations in the spontaneous emission lifetime, which is typically assumed to be constant. Our methods provide
anew window into the dynamics of fluorescent proteins and the observations are relevant for the interpretation of

in vivo singls lecule imaging i bacterial i ion and biomaterials for solar energy
harvesting. h ' \

phycocyan > (
Goldsmith & Moerner (2010) Watching
conformational- and photodynamics of
single fluorescent proteins in solution
Nature Chemistry2:179-186

alternative
light-harvesting
pigments in
photosynthesis

~
Gﬁ?sn’ym and Moerer (2010)
““NMare Chemistry 2:179-186

. drawn by Richard Walk
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Photosystem II (cyanobacteria)
(wikipedia —Curtis Neveu)

Photosystem II (water-splitting site)

thylakoid lumen

(PDB 1@90 coordinates)

chioroplast stroma

forredoxin-NADP reductase

thylakoid lumen




