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Supplemental Figure 1 Viability of E. gracilis cells in hypoxic incubation. The viability of E. gracilis cells in 

hypoxic incubation based on live/dead staining. Hypoxically incubated cells were stained with 0.2 % of trypan blue. 

Then, the proportion of live cells were determined by counting the unstained live cells and stained dead cells 

separately. Error bars indicate SD. n=3.  

  



 

 

 

Supplemental Figure 2 Preparation of the samples used in the sulfur-metabolomics. (A) An illustration of 

culture and subsequent conditioning procedures. Each procedure was performed in triplicate to validate the 

reproducibility. After 3 days of culture, the cells were washed, divided into 4 samples, and subjected to 24 hours of 

respective conditioning. Then, the samples were subjected to sulfur-metabolomics on the cell pellet and supernatant, 

independently, and quantification of lipid and protein. (B) Proliferation curve for each sample in the main cultures. 

The cell densities of the main culture in triplicate were quantified daily. (C) Lipid content (weight/weight) of each 

sample. Lipid accumulation in all samples in hypoxia was verified compared to those in aerobic conditions. (D) 

Mean value of the lipid productivity (mg/106 cells) in the experiments. Error bars indicate SD. n=3, a, b: means 

with the different character indicates significant difference, p < 0.05 Tukey’s multiple test. 

 

  



 

 

 

Supplemental Figure 3 Summary of sulfur-metabolomics. Relative quantification of the detected compounds in 

the LC/MS analysis. The horizontal bars indicate the average of LC/MS signals from analysis in triplicate, which is 

corrected by the cell number and normalized as the highest amount in the 4 conditions to 1 (procedure defined unit). 

Error bars indicate SD. N.D. indicates that the compound was not detected in the condition, whereas if the 

compound was detected in any sample of the triplicate, the average was calculated and displayed in the graph. 

 

  



 

 

 

Supplemental Figure 4 Expression of the genes involved in the GSH metabolism. (A) An illustration of the 

metabolism of GSH. The arrows between compounds indicate metabolic reactions. The name of enzymes which are 

responsible for the reaction is described on the arrows with that of the identified E. gracilis genes. The superscript 

for each compound indicates the upregulation (UP) or downregulation (DOWN) of the compound with or without a 

mark indicating the significant difference (*: p < 0.05 t-test, **: p < 0.05 t-test with Bonferroni’s correction, †: 

compounds are not detected in either of condition). (B) Estimated expression level of the genes involved in the 

GSH metabolism. The publicly available RNA-seq data of E. gracilis, SRP060591, was analyzed to estimate the 

expression level of the genes in hypoxic (anaerobic) condition based on reads per million (RPM) value. Error bars 

indicate SD. n=3, *: p < 0.05 Dunnett-test, **: p < 0.05 Dunnett-test with Bonferroni’s correction. 


