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Figure S1.  Isolation of FPRC2 cells defective in PGAP1. FPRC2 cells transiently transfected with an empty vector (FPRC2–) or PGAP1 containing plasmid 
(FPRC2 + PGAP1) were treated with or without PI-PLC at 37°C for 1 h. The cells were then stained with anti-CD59 antibody and PE-conjugated anti–mouse 
IgG, and analyzed by flow cytometry. CD59 was not cleaved by PI-PLC from the surface of FPRC2– cells, whereas the transfection of PGAP1 restored the 
sensitivity of CD59 to PI-PLC.
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Figure S2.  Immunoprecipitation of VFG-GPI with p23 and p24. (A) Immunoprecipitation of VFG-GPI with p23 and p24 in mutant cells defective in GPI 
fatty acid remodeling. 3B2A (WT), C10 (pgap1 mutant), and DM-C2 (pgap2&3 mutant) cells transiently transfected with VFG-GPI were incubated at 40°C 
for 24 h for ER accumulation of VFG-GPI and then at 32°C for 20 min to allow transport. After cell lysis, VFG-GPI was precipitated with anti-Flag beads, 
followed by immunoblotting. *, IgG light chains. (B) Sorting of GPI-APs into the ERES. VFG-GPI were transiently expressed in 3B2A (WT), C10 (pgap1 
mutant), and DM-C2 (pgap2&3 mutant) cells and accumulated in the ER by incubating at 40°C for 24 h. After incubation at 10°C for 45 min, cells were 
fixed with 4% paraformaldehyde and stained with anti-Sec13 antibody to label the ERES. Bars, 10 µm. (C) Association of p23 and p24 with VFG-GPI 
was dependent on the GPI anchor. 3B2A (WT) and C10 (pgap1) cells transiently transfected with VFG-GPI or VFG-TM were incubated at 40°C for 24 h to 
accumulate the reporters at the ER, and incubated in complete medium at 32°C for 20 min. After cell lysis, VFG-GPI was precipitated with anti-Flag beads, 
followed by immunoblotting. (D) Time course of association of VFG-GPI with p23 and p24. FF8 cells were cultured with 1 µg/ml doxycycline at 40°C for 
24 h to induce VFG-GPI expression and its accumulation in the ER. The cells were then incubated at 32°C for the indicated times, and kept on ice. After 
immunoprecipitation with anti-Flag beads, the precipitated proteins were analyzed by immunoblotting. (E) Metal dependency. FF8 cells were cultured with 
1 µg/ml doxycycline at 40°C for 24 h, followed by incubation at 32°C for 20 min. The cells were lysed in lysis-IP buffer III with (+) or without () 5 mM 
EDTA, followed by immunoprecipitation. For washing, wash buffer III with (+) or without () EDTA was used. Precipitated proteins were analyzed by im-
munoblotting. In A, C, D, and E, an anti-p23, anti-p24, anti-ERGIC53, or anti-GFP antibody was used for immunoblotting, and total lysate corresponding 
to 1% and immunoprecipitates were used for analysis.
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Figure S3.  Co-localization of Venus-CD59 with p23. (A) Cell surface expression of Venus-CD59. CHO-K1 cells stably expressing Venus-CD59 were trans-
fected with control RNA or siRNA against p23. After 72 h, the cells were fixed, followed by permeabilization, and immunostaining with anti-p23.  
Bars, 10 µm. (B) Intracellular localization of Venus-CD59 in p23 knockdown cells. CHO-K1 cells stably expressing Venus-CD59 were transfected with con-
trol RNA or siRNA against p23. After 72 h, the cells were treated with PI-PLC, fixed, and stained with anti-calreticulin or anti-GPP130 antibody. In the 
merged images, Venus-CD59 was shown in green and calreticulin or GPP130 was shown in red. Bars, 10 µm. (C) Co-localization of Venus-CD59 with p23 
in the ERES. CHO-K1 cells stably expressing Venus-CD59 were transiently transfected with Sec13-myc, and the cells were treated with PI-PLC, incubated at 
10°C for 1 h, fixed, and stained with anti-p23 antibody together with anti-myc antibody. In the merged images, p23, Venus-CD59, and Sec13-myc were 
shown in blue, green, and red, respectively. Boxed areas are enlarged in the bottom right. Bars, 10 µm.
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Figure S4.  Identification of proteins associated with VFG-GPI in a pH-dependent manner. Sequences of rat Tmed5 (p28), mouse Tmed9 (p25), Chinese 
hamster Tmed2 (p24), and golden hamster Tmed10 (p23). Protein bands at 25 kD and 20 kD in Fig. 8 B were digested with trypsin and analyzed by mass 
spectrometry. The fragments detected by MS/MS analysis are shown in red.



Remodeling and sorting of GPI-anchored proteins • Fujita et al. S5

Figure S5.  Construction of myc-tagged p23 and modeling of p23 and p24. (A) Sequence of RNAi-resistant p23. The p23 sequence in golden hamster 
(p23 seq), knockdown sequence of p23 (p23siRNA), and RNAi-resistant construct of p23 (p23 Resist) are shown in black, red, and blue, respectively. 
Replaced nucleotides in p23 Resist are shown in blue capital letters. Bottom, amino acid sequence. (B) Schematic representation of myc-tagged p23 con-
struct. *, site of RNAi resistant sequence. (C) Western blotting of p23 and p24. FF8 cells stably transfected with an empty retrovirus vector (pLIB2-BSD), a 
vector containing the p23 siRNA construct (pLIB2-242BSD–), or vector shown in B (pLIB2-242BSD myc-p23) were established by infection with a retrovirus, 
followed by selection with 6 µg/ml blasticidin. The cells were lysed and the proteins were resolved by SDS-PAGE, followed by immunoblotting using a 
rabbit anti-p23, anti-p24, or anti-ERGIC53 antibody. Arrow, myc-p23; arrowhead, endogenous p23. (D) Flow cytometric analysis of VFG-GPI transport 
to the cell surface at 45 min after a temperature shift from 40°C to 32°C in FF8 cells stably transfected with pLIB2-BSD, pLIB2-242BSD, or pLIB2-242BSD 
myc-p23. The cell surface expression of VFG-GPI was analyzed by flow cytometry and shown as dot plots (left) and histograms (right). Blue lines in middle 
and bottom panels of histograms indicate the level of FF8 + pLIB2-BSD. (E–H) Homology models of p23–p24 GOLD domain. (E) Crystal structure of 
Sec14-like protein 2 GOLD domain (PDB accession no. 1O6U). (F) Homology model of p23 GOLD domain. (G) Homology model of p24 GOLD domain.  
(H) Crystal structure of jelly-roll domain of bacterial sialidase (PDB accession no. 1EUU) described by Gaskell et al. (1995). Bound galactose residue is 
shown as stick representation.
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