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IntroductionIntroduction
Cyanobacterial photosystem II (PSII) consists of more than 20 subunits.

Å ÅHigh-resolution structural information is available (3.5 Å Ferreira et al., 2004; 2.9 Å Guskov et al., 
2009), but the molecular details of the PSII protein complex assembly are still largely unclear.
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Mutant generation strategyg gy
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Generation of His-tagged PSII complexes
in mutants that are blocked during PSII assembly.
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Isolation of CP43‐His and CP47‐HisIsolation of CP43 His and CP47 His
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Unassembled CP43 and CP47 contain pigments
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Assessing the Chl/Car ratio
CP43 CP47

Assessing the Chl/Car ratio

detection at 670 nmdetection at 670 nm Chla Chla

detection at 440 nmdetection at 440 nm Chla Chla

β−Car

β Car

16 Chla
2 ß-Car
Guskov et al. (2009)

14 Chla
4 ß-Car
Guskov et al. (2009)

=> 3.5 => 8.0

β−Car
Molar Chl/Car ratio
calculated here ~ 7.5 - 7.9

Molar Chl/Car ratio
calculated here ~ 4.9 - 5.1



CP43 and CP47: Synechocystis vs Spinachy y p
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The fluorescence spectra provide further evidence that the pigments are protein-bound.
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CP43 Synechocystis vs Spinach
2 nm red shift

CP47 Synechocystis vs Spinach
1 – 3 nm blue shift

Fluoresence Quantum Yield (FQY):
FQY (Syn) = ~ ¾ FQY (Spinach)

Fluoresence Quantum Yield (FQY):
FQY (Syn) = ~ ½ FQY (Spinach)

Overall, the spectroscopic properties of the inner antenna proteins CP43 and CP47
appear to be similar, but not identical, between Synechocystis and Spinach.



Conclusions I
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Isolation of RC47‐HisIsolation of RC47 His
Earlier work by Roegner et al (1991):

CP47-His

Earlier work by Roegner et al. (1991):

- RC47 isolated from a CP43-less mutant.

- RC47 preparation was photochemically CP47 His

D2
D1

- RC47 preparation was photochemically
active, forming Yz

+ / QA
-

- Presence of LMM SUs was not investigated.
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RC47‐His is photochemically active

RC47-His PSII-His
(non-O2 evolving)(non O2 evolving)

ti / time / µs

The kinetics of the absorbance decay at 830 nm are indicative of electron transfer 
f T t P680+ d f d t b i il f b th RC47 Hi d

time / µs time / µs

from Tyrz to P680+ and were found to be similar for both RC47-His and non-oxygen 
evolving PSII complexes.

The absorbance decay in oxygen evolving PSII dimers typically occur on the nsThe absorbance decay in oxygen-evolving PSII dimers typically occur on the ns 
timescale (t1/2 = 20 ns 49.3 %; t1/2 = 200 ns 24.5 %; t1/2 n.d. 26.2 %; data not shown).



Identification of LMM SUs in RC47‐His
Specific focus on the LMM subunits

Granvogl et al (2008)
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Identification of LMM SUs in RC47‐His
PsbI

871.51

RC47 di i ti
Specific focus on the LMM subunits

Granvogl et al (2008)

PsbL

P bT

RC47 dimerisation 
possible in vivo?

Granvogl et al. (2008).
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RC47‐His does not seem to dimerise in vivo
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Conclusions II

CP47 pigmentedCP47 pigmented

Accessory 
factors 

RC47-His is photochemically active, 
contains the LMM SUs PsbL, M, T, X 
and Y and does not dimerise in vivo.

Psb27 and 
Psb28?



Co‐purification of LMM SUs and accessory factors

Reaction center core subunits

LMM subunit
The immunoblot results for Psb27 and

Accessory factors
The immunoblot results for Psb27 and 
Psb28 could also be confirmed by mass 
spectrometry on BN PAGE gel bands.



Psb27 is localised
in both PSII monomers and dimers

Psb27 has previously been reported to 
be present in inactive PSII monomers 
(Nowaczyk et al., 2006).( y , )

We performed a 2D BN/SDS PAGE 
analysis of T. elongatus thylakoid 
membranes followed by immunoblotting.y g

Psb27 seems to be present in PSII 
monomers and dimers.

Th t i d t t bThe protein does not appear to be 
present in stoichiometric amounts and 
could be part of a specific subpopulation 
of PSII dimers.

It is unclear whether the Psb27 
containing PSII complexes identified in 
this analysis are oxygen evolving.y yg g
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Conclusions III
CP47 pigmentedp g
PsbH confirmed

Psb28?
Psb27 identified 
in PSII monomers 
and dimers

RC47-His is photochemically active, 
contains the LMM SUs PsbL, M, T, X 
and Y and does not dimerise in vivo.
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