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Supplementary Methods 
Materials 

H2O2 was purchased from Wako Pure Chemical Industries.  sn-Glycerol-3-phosphate 
(G3P) bis(cyclohexylammonium) salt was obtained from Sigma-Aldrich.  G3P oxidase 
(GPO) from Pediococcus sp. was obtained from Toyobo.  Peroxidase from horseradish roots 
was obtained from Oriental Yeast.  Amplex Red and Amplex Red Stop Reagent were 
purchased from Molecular Probes.  All other chemicals used were of the highest reagent 
grade.  
 
Removal of H2O2 and G3P by lipid extraction 

H2O2 and G3P were solubilized in water.  The lipid extraction by the Bligh and Dyer 
method 1 was performed on the solutions without and with H2O2 (10, 100 and 1000 μM) or 
G3P (10, 50, 100 and 500 μM).  In brief, 3.75 ml of chloroform/methanol (1:2) was added to 
1 ml of the sample solution and vortexed.   Then, 1.25 ml of chloroform was added to the 
sample and vortexed.   Then, 1.25 ml of water was added in the tube.  After vortexing, the 
sample stood overnight at 4°C.  The phase split was completed by centrifugation.  The upper 
aqueous phase and the interfacial material were removed carefully.  The recovered lower 
organic phase was washed with the blank upper phase solution, which is the upper phase of 
the mixed solution consisting of chloroform (2.5 ml), methanol (2.5ml) and water (2.25 ml).   
The upper phase was removed again, and the organic solvent of the lower phase was 
evaporated.  The evaporated sample was dissolved in 1% Triton X-100 (200 μl). 
 
H2O2 measurement 

The enzymatic assay has been widely used to determine the concentration of H2O2 2, 3.  The 
reaction buffer contained 50 mM NaCl and 50 mM Tris-HCl (pH 7.4).  Reagent HP 
contained 5 units/ml peroxidase, 300 μM Amplex Red, 0.2% Triton X-100, 50 mM NaCl and 
50 mM Tris-HCl (pH 7.4).  The reaction buffer (40 μl) and Reagent HP (50 μl) were added to 
the sample (10 μl).  After 30 min of incubation at room temperature, Amplex Red Stop 
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Reagent (20 μl) was added.  The fluorescence intensity (excitation 544 nm, emission 590 nm) 
was measured using a multimode microplate reader (Infinite M200, Tecan).  
 
G3P measurement 

The enzymatic assay has been widely used to determine the concentration of G3P 4.  The 
reaction buffer contained 50 mM NaCl and 50 mM Tris-HCl (pH 7.4).  Reagent GP 
contained 5 units/ml GPO, 5 units/ml peroxidase, 300 μM Amplex Red, 0.2% Triton X-100, 
50 mM NaCl and 50 mM Tris-HCl (pH 7.4). The reaction buffer (40 μl) and Reagent HP (50 
μl) were added to the sample (10 μl).  After 30 min of incubation at room temperature, 
Amplex Red Stop Reagent (20 μl) was added.  The fluorescence intensity (excitation 544 nm, 
emission 590 nm) was measured using a multimode microplate reader (Infinite M200).  
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Supplementary Figure S1.  Removal of H2O2 by lipid extraction. (a) and (b) Standard curves for H2O2 
measurement.  Background  fluorescence  was  566.   Each  point  represents  the  mean  of  duplicate 
measurement.   The correlation coefficients were r  = 0.9997 (a) and r  = 0.9992 (b).   (c) Fluorescence 
changes in response to the H2O2 solutions after the lipid extraction by the method of Bligh and Dyer.  
Before  the  lipid  extraction,  the  solutions  contained  the  indicated  concentrations  of  H2O2.  In  H2O2 
measurement after the lipid extraction, there were no statistically significant differences in the fluorescence 
intensities among these samples. 	

Fl
uo

re
sc

en
ce

 in
te

ns
ity

 

(a) r = 0.9997 

(b) r = 0.9992 
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(c) H2O2 measurement  
after lipid extraction 
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(a) r = 0.9997 

(b) r = 0.996 
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(c) G3P measurement  
after lipid extraction 
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Supplementary Figure S2.  Removal of G3P by lipid extraction. (a) and (b) Standard curves for G3P 
measurement.  Background  fluorescence  was  551.   Each  point  represents  the  mean  of  duplicate 
measurement.  The correlation coefficients were r = 0.9997 (a) and r = 0.996 (b).  (c) Fluorescence changes 
in response to the G3P solutions after the lipid extraction by the method of Bligh and Dyer.  Before the 
lipid extraction, the solutions contained the indicated concentrations of G3P. In G3P measurement after the 
lipid  extraction,  there were no statistically significant differences in the fluorescence intensities among 
these samples. 	
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Supplementary Figure S3.  PG+CL contents of mock-transfected HEK293 and HEK/FLAG-PGS1 
cells.  HEK293 cells stably transfected with the pIRESneo3 vector (Mock) and HEK/FLAG-PGS1 cells on 
10 cm dishes were incubated in MEM containing 0.02% BSA for 18 h at 37°C.  There was no difference in 
the densities of mock and HEK/FLAG-PGS1 cells (79.9 ± 1.0 and 75.0 ± 1.9 μg protein/cm2, respectively).  
PG+CL content of the cells was determined by the enzymatic measurement of PG+CL and protein assay.  
Each bar represents the mean ± S.E. of three measurements.  *P<0.05, significantly different from the 
mock cells.	




