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Fig. 1 Improvement to preparing active EhPYC1 in E. huxleyi cells. Crude cell extracts were prepared by 
treatment with a French pressure cell (A) and a bath-type sonicator (B). To examine the degradation of 
EhPYC1 by endogenous proteases, crude extracts in each sample were incubated for 1 h at 25ºC in the 

absence (–) or presence (+) of 1% (v/v) of the protease inhibitor cocktail (Sigma-Aldrich, cat. no. P9599). 
Each sample was subjected to Western blot analysis using anti-EhPYC1 serum.  
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Fig. 2 Cross-reactivity of biotin carboxylases purified from E. huxleyi cells against anti-EhPYC1 antiserum. 
Biotin enzymes (B) were purified from crude cell extracts (C) using avidin paramagnetic beads and then 
subjected to Western blot analysis. SDS-PAGE was performed on a 6% acrylamide gel. Proteins were 

visualized after silver staining (Ag-stain) and Western blotting (WB) using anti-EhPYC1 antiserum. EhPYC1 
and a band expected to be EhPYC2 are indicated by white and black arrowheads, respectively.  
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Fig. 3 Effect of light on the abundance of EhPYC1 in E. huxleyi cells. Crude extracts prepared from light-
grown cells (L) and 24-h dark-adapted cells (D) were subjected to Western blot analysis with anti-EhPYC1 
antiserum. Each lane contained 10 µg of protein. SDS-PAGE was performed with a 10% acrylamide gel.  
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Fig. 4 Kinetic analysis for testing the effects of C4-metabolites on the activity of His-EhPYC1. (A) Expression 
and purification of a recombinant His-EhPYC1 in Streptomyces lividans. After 24-h expression, soluble 

proteins were extracted from transformants harboring either the empty pSH19 vector (lane 1) or pSH19 
containing His-EhPYC1 cDNA (lane 2). Purified His-EhPYC1 (lane 3) was also subjected to SDS-PAGE. 

Proteins were visualized with CBB and Western blot analysis using the anti-His-tag antibody (Anti-His). (B) 
Comparison of inhibitory effects of L-malate (circles) and Asp (diamonds) on His-EhPYC1. His-EhPYC1 

activity was measured at pH 8.0 as described in Materials and Methods except for the addition of Asp or L-
malate. Measurements were performed in triplicate and mean values are shown. (C) Effect of L-malate on 

the kinetics of His-EhPYC1. The enzyme activities measured at different concentrations of pyruvate in the 
absence (open circles) or presence (filled circles) of L-malate. Data are means of four replicates.  (D) The 

Lineweaver-Burk plot of the kinetic curve shown in Fig. 4C.  
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Fig. 5 Determining the subcellular localization of EhPYC1 using an indirect immunofluorescence labeling 
assay. For immunofluorescence labeling of EhPYC1, anti-EhPYC1 serum and FITC-conjugated anti-rabbit IgG 
were used as primary and secondary antibodies, respectively. (A) FITC fluorescence probed with both the 
primary and secondary antibodies. (B) FITC signal in a negative control experiment in which anti-EhPYC1 
serum was absent. (C) Chlorophyll fluorescence from the chloroplasts of intact E. huxleyi cells. Magnified 
pictures of each cell are shown below panels A and C. Scale bars indicate 10 µm. As the FITC fluorescence 
method does not allow maintenance of chlorophyll fluorescence in the fixed cells, algal samples used in each 

pictures were different (see Materials and Methods).  
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