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Supplementary Figure 1 | Cells lacking OGT exhibit deficient Hsp70 translation. 

(a) MEF/Ogt F/Y(GFP) cells were pre-treated with (+) or without (–) 0.5 µM 4HT for 24 hour 
followed by normal media for another 24 hours. Cells were heat stressed at 42ºC for 1 hr and 
recovered at 37 ºC for indicated times. Whole cell lysates were collected for immunoblotting. 
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N: no heat shock. Representative results are shown from three independent experiments. 
Uncropped blots are shown in Supplementary Fig. 9.  

(b) MEF/Ogt F/Y(mER-Cre) cells were subject to 4HT treatment or heat stress followed by 
immunoblotting of PARP. 1µM Staurosporine was used as a positive control for apoptosis. 
Representative results are shown from two independent experiments. Uncropped blots are 
shown in Supplementary Fig. 9. 

(c) MEF/Ogt F/Y(mER-Cre) cells with or without 4HT pretreatment were either heat stressed at 
42ºC for 1 hr or exposed to 1 mM of H2O2 for 30 min. Cells were fixed with 3.7% 
Formaldehyde followed by immunofluorescence staining. 

(d) HeLa cells were transfected with siRNAs targeting OGT or non-targeting control for 72 hr. 
Transfected cells were heat stressed at 42ºC for 1 hr and recovered at 37 ºC for indicated 
times. Whole cell lysates were collected for immunoblotting. Representative results are 
shown from three independent experiments. Uncropped blots are shown in Supplementary 
Fig. 9. 

(e) MEF/Ogt F/Y(mER-Cre) cells as (A) were heat stressed at 42ºC for 1 hr and recovered at 37 ºC 
for indicated times. Whole cell lysates were collected for immunoblotting. Representative 
results are shown from three independent experiments. Uncropped blots are shown in 
Supplementary Fig. 9. 
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Supplementary Figure 2 | High molecular weight (HMW) species undergo dynamic O-
GlcNAcylation in response to heat shock stress. 

(a) MEF cells cells were heat stressed at 42ºC for 1 hr and recovered at 37 ºC for 2 hr. Cell 
lysates were then collected for polysome profile analysis (top panel). Polysome fractions 
were used for immunoblotting (bottom panel). T, total lysates. High molecular weight 
(HMW) proteins and ribosomal proteins (Rbp) were indicated. Representative results are 
shown from two independent experiments. Uncropped blots are shown in Supplementary Fig. 
9. 

(b) MEF/Ogt F/Y(mER-Cre) cells were pre-treated with (+) or without (–) 0.5 µM 4HT for 24 
hour followed by normal media for another 24 hours. Cells were heat stressed at 42ºC for 1 hr 
and recovered at 37 ºC for 2.5 hr. Cell lysates were collected for anti-O-GlcNAc IP followed 
by immunoblotting. Representative results are shown from two independent experiments. 
Uncropped blots are shown in Supplementary Fig. 9. 

(c) MEF cells as in (B) were heat stressed at 42ºC for 1 hr and recovered at 37 ºC for 2 hr. Cell 
lysates were then collected for polysome profile analysis (top panel). Polysome fractions 
were used for immunoblotting (bottom panel). T, total lysates. Representative results are 
shown from two independent experiments. Uncropped blots are shown in Supplementary Fig. 
9. 
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Supplementary Figure 3 | eIF4GI undergoes dynamic O-GlcNAcylation in response to heat 
shock stress. 

(a) Predicted O-GlcNAcylation sites of eIF4GI (www.cbs.dtu.dk/services/YinOYang/). Ser68 is 
indicated by red arrow.  

(b) HeLa cells were heat stressed at 42ºC for 1 hr and recovered at 37 ºC for 2.5 hr. Cell lysates 
were then collected for eIF4GII IP followed by immunoblotting. Representative results are 
shown from three independent experiments. Uncropped blots are shown in Supplementary 
Fig. 9. 

(c) MEF/Ogt F/Y(mER-Cre) cells were pre-treated with 400 nM Thiamet G for 1 hr followed by 
heat stress and recovery for different times. Cell lysates were immunoprecipitated using 
eIF4GI antibodies followed by immunoblotting. Representative results are shown from three 
independent experiments. Uncropped blots are shown in Supplementary Fig. 9. 

(d) MEF cells were transfected with plasmids expressing YFP-flag-tagged eIF4GI wildtype 
(WT) or S68A mutant for 24 hr. Transfected cells were heat stressed at 42ºC for 1 hr and 
recovered at 37 ºC for 4 hr. Whole cell lysates were immunoprecipitated using an anti-flag 
antibody followed by immunoblotting. Representative results are shown from three 
independent experiments. Uncropped blots are shown in Supplementary Fig. 9. 
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Supplementary Figure 4 | eIF4GI O-GlcNAcylation is crucial in SG disassembly. 

(a) MEF/Ogt F/Y(mER-Cre) cells were pre-treated with (+) or without (–) 0.5 µM 4HT for 24 
hour followed by normal media for another 24 hours. Cells were heat stressed at 42ºC for 1 hr 
and recovered at 37 ºC for 2 hr. Cells were fixed with 3.7% Formaldehyde followed by 
immunofluorescence staining. Scale bar, 10 µm. Representative cells are shown from 30 
cells. 

(b) HeLa cells were transfected with siRNAs targeting OGT or non-targeting control for 72 hr. 
Transfected cells were heat stressed at 42ºC for 1 hr and recovered at 37 ºC for 2 hr. Cells 
were fixed with 3.7% Formaldehyde followed by G3BP1 and eIF4GI co-staining. Scale bar, 
10 µm. Representative cells are shown from 30 cells. 
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Supplementary Figure 5 | eIF4GI O-GlcNAcylation is dispensable in sodium arsenate-
induced SG assembly.  

(a) MEF/Ogt F/Y(mER-Cre) cells were pre-treated with (+) or without (–) 0.5 µM 4HT for 24 
hour followed by normal media for another 24 hours. Cells were treated with 0.5 mM sodium 
arsenate (SA) for 30 minutes. Cells were then fixed with 3.7% Formaldehyde followed by the 
eIF4E and eIF4GI co-staining. Scale bar, 10 µm. The right panel shows the SG index based 
on eIF4GI staining. Data are presented as arbitrary units (au). Error bars, mean ± SEM. 
Representative cells are shown from 30 cells. 

(b) HeLa cells were transfected with siRNAs targeting OGT or non-targeting control for 72 hr. 
Transfected cells were treated with 0.5mM sodium arsenite (SA) for 30 minutes. Cells were 
then fixed with 3.7% Formaldehyde followed by the G3BP1 and eIF4GI co-staining. Scale 
bar, 10 µm. The right panel shows the SG index based on eIF4GI staining. Data are presented 
as arbitrary units (au). Error bars, mean ± SEM. Representative cells are shown from 30 
cells. 
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(c) MEF cells were transfected with plasmids expressing YFP-flag-tagged eIF4GI wildtype 
(WT) or S68A mutant for 24 hr. Transfected cells were heat stressed at 42ºC for 1 hr and 
recovered at 37 ºC for 2.5 hr. Cells were then fixed with 3.7% Formaldehyde followed by 
Hspa1a FISH. Scale bar, 10 µm. Representative cells are shown from 30 cells. 
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Supplementary Figure 6 | Overexpression of Hsp70 promotes SG disassembly.   

(a) MEF/Ogt F/Y(mER-Cre) cells with or without Hsp70 overexpression via recombinant 
adenovirus (AdV) were heat stressed at 42ºC for 1 hr and recovered at 37 ºC for 2 hr. Whole cell 
lysates were fractionated into soluble and insoluble fractions followed by immunoblotting. 
Representative results are shown from two independent experiments. Uncropped blots are shown 
in Supplementary Fig. 9. 

(b) Cells as in (a) were fixed with 3.7% Formaldehyde followed by immunofluorescence 
staining. Scale bar, 10 µm. Representative cells are shown from 30 cells. 
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Supplementary Figure 7 | Genomic engineering of MEF cells bearing eIF4GI mutations. 

(a) MEF/Ogt F/Y(mER-Cre) cells were pre-treated with (+) or without (–) 0.5 µM 4HT for 24 
hour followed by normal media for another 24 hours. Cells were heat stressed at 42ºC for 1 hr 
and recovered at 37 ºC for indicated times. Whole cell lysates were collected for 
immunoblotting. Representative results are shown from three independent experiments. 
Uncropped blots are shown in Supplementary Fig. 9. 

(b) Genomic DNA from MEF cells bearing eIF4GI wildtype (WT) and various mutations were 
purified and sequenced. PAM sequence is shown in orange, sgRNA targeting sequence is 
highlighted in blue, and the S68 or P700 codons of eIF4GI are underlined.   
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(c) Comparison of the sequencing trace data from eIF4GI wildtype (WT) and insertion or 
deletion (Indel) clones.    
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Supplementary Figure 8 | eIF4GI/PABP1 interaction is essential in SG induction. 

(a) Genomic engineered MEF cells with PABP1 knock down were heat stressed at 42ºC for 1 hr. 
Cells were then fixed with 3.7% Formaldehyde followed by the eIF4E and G3BP1 co-
staining. Scale bar, 10 µm. NS, no stress. Representative cells are shown from 30 cells. 

(b) Genomic engineered MEF cells with PABP1 knock down were heat stressed at 42ºC for 1 hr 
and recovered at 37 ºC for 6 hr. Whole cell lysates were collected for immunoblotting. 
Representative results are shown from two independent experiments. Uncropped blots are 
shown in Supplementary Fig. 9. 

(c) Genomic engineered MEF cells bearing eIF4GI Ins(A) mutant or deletion mutant (ΔSSA) 
were heat stressed at 42ºC for 1 hr and recovered at 37 ºC for 2.5 hr. Cell lysates were 
collected for eIF4GI IP followed by immunoblotting. Representative results are shown from 
two independent experiments. Uncropped blots are shown in Supplementary Fig. 9. 

(d) Genomic engineered MEF cells with eIF4GI knock down mediated by sgRNA targeting 
P700 were heat stressed at 42ºC for 1 hr and recovered at 37 ºC for indicated times. Whole 
cell lysates were collected for immunoblotting. N: no heat shock. Representative results are 
shown from two independent experiments. Uncropped blots are shown in Supplementary Fig. 
9. 

(e) Genomic engineered MEF cells with eIF4GI knock down mediated by sgRNA targeting 
P700 were transfected with plasmids expressing YFP for 24 hr. Transfected cells were heat 
stressed at 42ºC for 1 hr followed by G3BP1 staining. Scale bar, 10 µm. Representative cells 
are shown from 30 cells.  
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Supplementary Figure 9 | Uncropped gel images of immunoblotting analysis. 

 




