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Too much of a good thing?
- Light quantity and qualitiy in the field vs the lab -
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B
Too much of a good thing!

- Photoinhibition: light-induced reduction of photosynthetic activity -

Light-saturated

hN

Light-limited

Rate of photosynthesis
(O, evolution)

Photoinhibition
range

Light intensity (mol photons/m?s)
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The cyanobacterial PS Il complex

Non-heme Fe
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The cyanobacterial PS Il complex

Non-heme Fe
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The cyanobacterial PS Il repair cycle

PSII
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B
The DegP2/FtsH model
for D1 degradation in chloroplasts

PSIl DegP2

stroma

thylakoid
membrane

lumen

23 kDa 10 kDa

) D1 fragments
HauRUuhl et al. (2001)




DegP and FtsH proteases
In Synechocystis sp. PCC 6803

DegP/HtrA proteases FtsH proteases

C

thylakoid .
PDZ2 lumen thylakoid lumen
PDZ1
Serine

ATP
Proteas ¥ . cytoplasm
i i ADP + Bi
Domain Forms dimer of trimers

AAAY / '\
domain
: ; i Zn®* binding Zn** binding
Peri plasm active site active site

COOOSOOOGOO0

leucine c
Cytoplasm

zipper
domain

3 homologues in Synechocystis sp. PCC 6803 4 homologues in Synechocystis sp. PCC 6803

(HtrA, HhoA and HhoB) slr1390 and slr1604 vital
’ sIr0228 and sl11463 dispensible
(Mann et al. 2000)




D1 turnover in the DegP/HtrA triple mutant
IS unimpaired
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The A0228 (FtsH2) insertion mutant is light sensitive
and the PSII repair cycle is impaired
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D1 degradation is slower in the A0228 insertion mutant

WT slr0228::Q WT sir0228::Q

No D1
fragments!

100 73 36 9 100 92 95 58

Quantitative immunoblotting of D1
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B
The A20 mutant of Synechocystis sp. PCC 6803
lacks 20 aa residues from the exposed N-terminal tail

TOBACCO: MTAILERRES ESLWGRFCHW ITSTENRLYI GWFGVLMIPT LLTATSVFII
kk ok dkdkk kkk ok ok ek sk b ek kb ek ek

5.0803 AO: MITTLQORES ASLWEQECOW VISTHNRIYV GWFGTLMIFT LLTATICEFII
3.0B803 AS: MORES ASLWEQFCCOW VISTHHRIYV GWEGTLMIFT LLTATTCFII
S.0803 A10: MSLWEQFCOW WISTHNRIYV GWEGILMIFT LLTATTICEFII

3.0803 RZ0: MTSTHHERIYV GWFGTLMIFT LLTATTICFII

s T,

Surface o-helix Start of the first
transmembrane o-helix




D1 degradation and PSllI repair
are inhibited in A20 at high light intensities

A0 A20

Gel stain Autorad Gel stain Autorad
0 2 4 6 0 2 4 6h 0 2 4 6 0 2 4 6hchase
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Isolation of in vivo FtsH2(SIr0228)-GST fusion protein
from Synechocystis sp. PCC 6803

aGST 00228 aoFtsH




Electron microscopy and single particle analysis
of FtsH2-GST/FtsH3 complex

a: negatively stained protein complexes
b: selection of five characteristic 2-D views

c: 3-D reconstruction of protein complex
using 263 different class averages of 2,964
particles (at approx 26A resolution)

d: surface-rendered views of final 3-D map
calculated by angular reconstitution

Black bar 50 nm
White bar 10 nm




3-D-reconstitution suggests hexameric complex
with alternating FtsH2-GST and FtsH3 subunits

a: top view b: bottom view

Structure of hexameric cytosolic region from T.
thermophilus (Suno et al., 2006) + GST inserted into
surface rendered model Fiield

thylakoid lumen

2 s
1** binding
active site




The FtsH-only model
for D1 degradation in cyanobacteria

Removal of damaged D1
by FtsH complex
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FtsH. Degradation of
bled PSII subunits and misassembled

Nixon et al., (2005)
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