SUPPLEMENTAL INFORMATION

Chlamydomonas reinhardtii PsbS is functional and accumulates rapidly and

transiently under high light.
Tania Tibiletti, Pascaline Auroy, Gilles Peltier, Stefano Caffarri

Supplemental Figure S1. Kinetics of PsbS accumulation in Chlamydomonas WT(4A+)
and npg4 cells during a high light treatment at three different light intensities Cells
grown in minimal medium were exposed to 400 (A), 800 (B) and 1200 (C) pmol photons m™
s for 32 hr and aliquots were harvested at different times as indicated. 2 pg (in Chls) of total
membranes were analysed by SDS-PAGE and by immunoblot assays using antiPsbS and
antiLhcSR3 antibodies. PsbS showed a transient accumulation at all light intensities, while
LhcSR3 showed a slightly delayed induction and a strong accumulation till the end of the
treatment. The PsbS amount seems somehow proportional to the light intensities (see the
unspecific cross-reactions, which are rather constant in all our experiments). The Coomassie
stained gels are shown as protein loading control.
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Supplemental Figure S2. Test of the antibody against PsbS. A) Thylakoids membranes
from Arabidopsis WT and npg4 mutant plants (lacking PsbS) were analysed by immunoblot
analysis together with the recombinant Chlamydomonas PsbS protein. The npg4 sample lacks
a cross-reactive band, indicating that plant PsbS is correctly detected, as well the recombinant
Chlamydomonas PsbS. B) The antibody against PsbS showed various cross-reactions on
proteins extracted from Chlamydomonas cells, but one specific band appears in high light
treated cell at the MW of PsbS (around 20-25 kDa). This high light-band, as well as the band
specific to PsbS in Arabidopsis, disappeared (and it was the only one disappearing) when the
PsbS antibody was preincubated with an excess of recombinant Chlamydomonas PsbS before
decorating the membranes, indicating the correct recognition and assignment of the PsbS
band. C) Slices of a SDS-PAGE at the PsbS position were cut and analysed by mass
spectrometry (see Supplemental Material MM1). Seven specific PsbS peptides (Supplemental
Material MM 1) were detected only in the high light treated sample.
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Supplemental Figure S3. NPQ of individual oePsbS strains and on liquid cultures. A)
The NPQ kinetics of the single independent strains averaged in Figure 4 (3 oePsbS.Cr(wt); 3
0ePsbS.At(wt); 4 0ePsbS.Cr(npg4); 2 oePsbS.At(npg4)) are shown. Data are the average£SD
of the averaged values of the 3 spots for each strain per 5 replicate plates. B) NPQ of oePsbS
cells (one strain per construction/genotype) and control cells grown in liquid minimal medium
and COs-enriched environment have been measured with a PAM fluorimeter. Results were
similar to those obtained on solid medium. Note the much important NPQ reversibility at the
end of the light phase in oePsbS strains as compared to the controls, a mark for PsbS
activation by the low luminal pH. Reversibility in WT(4A+) and npg4(4A+) cells is even
absent, despite some accumulation of LhcSR1, which was similar in all strains (Supplemental
Figure S4). Data are the average+SD of 3 measurements.
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Supplemental Figure S4. Biochemical characterization of oePsbS and control strains. A)
Chls a/b ratio of cells grown on minimal medium was measured by fitting the absorption
spectrum of the pigments extracted in acetone 80% (Croce et al., 2002). All strains showed a
very similar Chl a/b ratio. Values are the average+SD of three measurements per strain. The
average of the Chl a/b ratio of strains with the same construction is also shown in blue. B)
Immunoblots against proteins representatives of different photosynthetic complexes (CP43
and PsbO for PSII, PetA for Cyt b6f and PsaC for PSI), for proteins involved in cyclic
electron transport (PGRLI and NDA2) and for LhcSR3 and LhcSR1. No significant
differences were detected between 0ePsbS strains and their control, expect for a lower amount
of PGRLI in 0ePsbS.At(wt). Immunoblots were performed on thylakoids purified from cells
used for PAM measurements shown in Supplemental Figure S3B. Results on thylakoids from
WT(CC124) treated under high light are also shown. The Coomassie stained gel is an
example of protein loading. Note that the immunoblot against LhcSR1 was previously
decorated with aLhcSR3, showing that LhcSR1 migrates in a distinct and lower band with
respect to LhcSR3 and phosphorylated LhcSR3 (P-LhcSR3).
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Reference: Croce R, Canino g, Ros F, Bassi R (2002) Chromophore organization in the
higher-plant photosystem Il antenna protein CP26. Biochemistry 41: 7334-7343



Supplemental Materials and Methods MM1.

Mass spectrometry analysis.

Trypsin digestion of gel band containing proteins was manually performed as previously
described (Abdelkafi et al., 2009). LC-MS/MS analyses were performed on an ESI-Q-
Exactive plus mass spectrometer (ThermoFisher) coupled to a nano liquid chromatography
(Ultimate 3000, Dionex). Peptides were loaded onto a nano trap (Acclaim PepMapl00,
100umx2cm, 5um, 100A, Dionex) mounted in a 6-port valve before elution onto a C18
column (Acclaim PepMap RSLC, 75um x 150 mm, 2um, IOOA, Dionex). A linear gradient
from 4% to 55% of mobile phase B (20% water, 80% acetonitrile/0.1% formic acid) in A
(0.1% formic acid in water) for 30 min and then to 95% mobile phase B in 5 min. The
peptides were detected into the mass spectrometer in a positive ion mode, alternating a scan
event full MS in the Orbitrap analyzer at 70 000 resolution in a 350-1900 m/z range (Auto
Gain Control set at 3x10°) and scan events of fragmentation of the 10 top ion parents, in the
Higher Energy Collisional Dissociation cell (HCD). MS/MS fragments were analyzed in the
Orbitrap at 17 500 resolution in a 200-2000 m/z range (Auto Gain Control set at 1x10°).

For protein identification, spectra were processed by the Proteome Discoverer software
(ThermoFisherScientific, version: 1.4.0.288) using the pipeline tree (0) Spectrum Files, (1)
Spectrum Selector, (2) Sequest HT algorithm and (3) Percolator. The following parameters
were set at : Chlamydomonas reinhardtii extracted from nr NCBI; enzyme: Trypsin; dynamic
modification: oxidation / +15.995 Da (Met), static modification: carbamidomethyl / +57.021
Da (Cys); mass values : monoisotopic; precursor mass tolerance: + 10 ppm; fragment mass
tolerance: + 0.02 Da; missed cleavages : 2. Proteins were considered as identified by 2 unique
“rank 1” peptides passing the high confidence filter, with validation on q-Value (Strict Target
FDR : 0.01) and maximum Delta Cn: 0.05.

The mass spectrometry results are given in Supplemental Table S2. For PsbS identification,
the following peptides were detected:

GALAQFDIETGLSLR; FFGVQGFGFTK; TNELFVGR; ENELFVGR;
QATGLPAPAINGK; AAQLGFAFSLIGEAVTGK; ITLLEPK

Reference: S. Abdelkafi, H. Ogata, N. Barouh, B. Fouquet, R. Lebrun, M. Pina, F.
Scherlinckx, P. Villeneuve et F. Carriere. Identification and biochemical characterization of a
GDSL-motif carboxylester hydrolase from Carica papaya latex. BBA: Molecular and Cell

Biology of Lipids, 2009;1791(11):1048-5.



Supplemental Table S1. Primers used for the quantitative Real Time PCR experiments.

Target gene

Primer name

Sequence 5’-3’

CBLP Cblp fw CTTCTCGCCCATGACCAC

CBLP Cblp rev CCCACCAGGTTGTTCTTCAG
IDA5 Ida5 fw GCCAGGTCTCTGCTCTGGTG
IDA5 Ida5 rev TACTCGGACTTGGCGATCCA
LHCSR3.2 LhcSR3.2 fw TGTGAGGCACTCTGGTGAAG
LHCSR3.2 LhcSR3.2 rev CGCCTGTTGTCACCATCTTA
LHCSR3.1 LhcSR3.1 fw CACAACACCTTGATGCGAGATG
LHCSR3.1 LhcSR3.1 rev CCGTGTCTTGTCAGTCCCTG
LHCSR1 LhcSR1 fw GAGTCTGAGATCACCCACGG
LHCSR1 LhcSR1 rev CCGATCTGCTGGAAGTGGTA
PSBS2 PsbS2 fw GGTTACGCACGTTATCACTTGT
PSBS2 PsbS2 rev CTCTCTGCACGCGTTGTACG
PSBS1 PsbS1 fw TAAACCGTGTATTGGAACTCCG
PSBS1 PsbS1 rev CTCTGCACGCGGCGTGTT
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