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Figure S-1. Schematic diagram of quantification of the supernatant proteome after K-ε-GG enrichment. 
 
Figure S-2. (A) Fraction of peptides with one or two di-glycine-lysines in the enriched dataset. (B) The 
distribution of proteins with different numbers of ubiquitination sites.  
 
Figure S-3. Identification and quantification of supernatant proteome. Venn diagram showing the overlap of 
identified peptides (A, left) and proteins (A, right), quantified peptides (B, left) and proteins (B, right).  
 
Figure S-4. Overlap of K-ε-GG peptides (A) and proteins (B) identified in K-ε-GG modified proteome and 
supernatant proteome. 
 
Figure S-5. MS spectra of IWHHTFYNELR4 (A, m/z 760.85) and HQGVMVGMGQK4 (B, m/z 588.30) from 
tryptic digests of K4R4 labeled MCF-7 cells. 
 
Figure S-6. MALDI mass spectra of standard K-ε-GG peptide YDFFILNK(GG)LAK before derivatization (A) and 
after CH2O dimethylation (B) or CD2O dimethylation (C).  
 
Figure S-7. Extracted ion chromatograms of b, y fragment ions derived from isobaric-labeled peptides 
(+28)DLMVGDEASELR(+4) and (+32)DLMVGDEASELR. Extracted ion chromatograms of the N-terminal lightly 
labeled b2-ion ((+28)DL, m/z 257.14) and the heavily labeled b2-ion ((+32)DL, m/z 261.17) (A and B), as well as that 
of C-terminal lightly or heavily labeled y8-ion (GDEASELR, m/z 876.40) and the heavily labeled y8-ion 
(GDEASELR, m/z 880.39)(C and D). 
 
Figure S-8. Scatterplots and histograms for quantified K-ε-GG peptide ratios from experiment 1 versus 2 versus 3.  
 
Figure S-9. MS/MS spectra of the peptide TITLEVEPSDTIENVK(GG)AK with the ratio of 1:1, 1:5 and 1:10.  
 

Figure S-10. The extracted ion chromatograms of standard internal K-ε-GG peptides (A) YDFFILNK（GG）LAK 
and (B) NSSYVLLK(GG)TGK. 
 
Table S-1. SILAC labeling efficiency of MCF-7 cells. 
 
Table S-2. Labeling efficiency of peptide N-terminus dimethylation. 
 
Excel S-1. K-ε-GG peptides identified in ubiquitinated proteome.  
 
Excel S-2. Peptides identified in supernatant proteome. 
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Excel S-3. K-ε-GG peptides quantified in ubiquitinated proteome. 
 
Excel S-4. Peptides quantified in supernatant proteome. 
 
 
 
 
 
 
 
 

 

Figure S-1. Schematic diagram of quantification of the supernatant proteome after K-ε-GG enrichment. 

 

 

Figure S-2. (A) Fraction of peptides with one or two di-glycine-lysines in the enriched dataset. (B) The distribution 
of proteins with different numbers of ubiquitination sites. 
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Figure S-3 Identification and quantification of supernatant proteome. Venn diagram showing the overlap of 
identified peptides (A, left) and proteins (A, right), quantified peptides (B, left) and proteins (B, right). 

 

 

Figure S-4. Overlap of K-ε-GG peptides (A) and proteins (B) identified in K-ε-GG modified proteome and 
supernatant proteome. 
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Figure S-5. MS spectra of IWHHTFYNELR4 (A, m/z 760.85) and HQGVMVGMGQK4 (B, m/z 588.30) from 
tryptic digests of K4R4 labeled MCF-7 cells. 



 

S-5 
 

 

Figure S-6. MALDI mass spectra of standard K-ε-GG peptide YDFFILNK(GG)LAK before derivatization (A) and 
after CH2O dimethylation (B) or CD2O dimethylation (C). 

 

Figure S-7. Extracted ion chromatograms of b, y fragment ions derived from isobaric-labeled peptides 
(+28)DLMVGDEASELR(+4) and (+32)DLMVGDEASELR. Extracted ion chromatograms of the N-terminal lightly 
labeled b2-ion ((+28)DL, m/z 257.14) and the heavily labeled b2-ion ((+32)DL, m/z 261.17) (A and B), as well as that 
of C-terminal lightly or heavily labeled y8-ion (GDEASELR, m/z 876.40) and the heavily labeled y8-ion 
(GDEASELR(+4), m/z 880.39)(C and D). 
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Figure S-8. Scatterplots and histograms for quantified K-ε-GG peptide ratios from experiment 1 versus 2 versus 3. 
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Figure S-9. MS/MS spectra of the peptide TITLEVEPSDTIENVK(GG)AK with the ratio of 1:1, 1:5 and 1:10. 
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Figure S-10. The extracted ion chromatograms of standard internal K-ε-GG peptides (A) YDFFILNK（GG）LAK 
and (B) NSSYVLLK(GG)TGK. 
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Table S-1. SILAC labeling efficiency of MCF-7 cells. 
Identified peptides Identified peptides with R4 or K4 Labeled ratio (%) 

12147 12088 99.5 
 
Table S-2. Labeling efficiency of peptide N-terminus dimethylation. 

 Labeled N-terminus Non-labeled N-terminus Labeled ratio (%) 
Supernatant 1 11857 80 99.3 
Supernatant 2 11797 71 99.4 
Supernatant 3 12106 94 99.2 

Elute 1 2381 22 99.1 
Elute 2 2511 18 99.3 
Elute 3 2218 21 99.1 

 

 


