
Interaction between starch breakdown, acetate assimilation and 
photosynthetic cyclic electron flow in Chlamydomonas reinhardtii* 

 
Xenie Johnson, Jean Alric 

 
From the UMR 7141, CNRS et Université Pierre et Marie Curie (Paris VI), Institut de 

Biologie Physico-Chimique, 13 rue Pierre et Marie Curie 75005 Paris, France 
 
 
 
Table S1. Quantification of the components involved in photosynthetic electron transport, in 
the wild type strain and the various mutant strains used in this study. The concentrations are 
given relative to the concentration in Photosystem I [PSI] (50 nM, see text), data are averages 
of three independent experiments. It should be noted that, in our study, the concentration of 
active PSII is null due to the systematic treatment of our samples with 10 µM DCMU. 
__________________________________________________________________________________________ 
 
Strain  [PSI] [PSII]*  [b6f]‡  [PQ]§  [PC]†  [Chl]¶ 
_____________ ______ _____________ _____________ _____________ _____________ ____________ 
 
WT  1 1.14 ± 0.17 0.47 ± 0.16 4.5 ± 0.3 1.5 ± 0.3 1035 ± 123 
sta6  1 0.94  ± 0.15 0.45  ± 0.17 4.5  ± 0.4 1.8  ± 0.4 1031 ± 260 
ΔRbcl  1 0.98 ± 0.26 0.44 ± 0.15 4.1 ± 0.5 1.2 ± 0.1 1113 ± 235 
stt7-9 dum11 1 1.18  ± 0.23 0.50 ± 0.19 2.7  ± 0.3 1.3  ± 0.3 1069  ± 265 
__________________________________________________________________________________________ 
 
* The Photosystem II to Photosystem I ratio was measured directly in vivo by comparing the amplitude of the 
electrochromic bandshift of carotenoids at 520 nm at 100 µs after a saturating flash giving a single turnover of 
PSI + PSII (untreated sample) or PSI alone in a sample treated with 1mM hydroxylamine and 10 µM DCMU 
(3(3,4-dichlorophenyl)-1,1-dimethylurea), and preilluminated (1). 
‡ The cytochrome b6f complex to PSI ratio was measured directly in vivo by comparing the light-induced 
absorbance change at 700 nm (P700, Δε700 nm = − 60 mM-1.cm-1) (2) and 554 nm (cyt f, Δε554 nm = − 25 mM-1.cm-1) 
(3,4) for samples treated with hydroxylamine, DCMU and 20 µM DBMIB (2,5-dibromo-3-methyl-6-isopropyl-
p-benzoquinone), i.e. when PSI is the only active complex. 
§ The pool-size of PSII electron acceptors (oxidized plastoquinones) was determined directly in vivo according to 
the following procedure, previously described in (5). Cells were placed under osmotic shock (1M sucrose) to 
block electron transfer downstream of PSII, plastocyanin diffusion being blocked (6). The area over the 
fluorescence rise observed under continuous illumination, being proportional to the product of photochemical 
rate and time, is related to the number of PSII electron acceptors (7,8). This area was divided by the area over the 
fluorescence rise measured in the presence of DCMU (corresponding to one electron borne by QA), therefore 
giving the number of electron acceptors per PSII (including QA). After discounting QA, this number was divided 
by a factor of two (plastoquinones are two-electron carriers) and further related to the amount of PSI, provided 
the PSI:PSII stoichiometry. The amount of oxidized plastoquinones was found similar in all the first 3 strains, 
with the exception of stt7-9 dum11, a respiratory-deficient mutant having a more reduced pool of 
plastoquinones, similarly to that reported in (9). 
† The relative concentration of PSI secondary electron donors was determined similarly to the PQ pool (see §), 
but this time on the basis of P700 oxidation curves in the presence of hydroxylamine, DCMU and DBMIB. The 
photochemical rate of PSI was determined from the rise-time of P700

+ under osmotic shock (1M sucrose) (6). The 
concentration of plastocyanin was estimated from the pool-size of PSI electron donors after discounting one 
electron per PSI (P700) and two electrons per cyt b6f complex (cyt f and Rieske protein). 
¶ In order to be consistent with the data of Gibbs (10) we refer to in the discussion, the total chlorophyll 
concentration was determined similarly by absorbance spectrophotometry using the method of Arnon (11) rather 
than the more recent method of Porra (12). 
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