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S2 

Quantifying the degree of conjugation of compound 37: N-succinimidyl iodoacetate linker addition to 

ubiquitin. 

 

Figure S1. Total Ion Current (TIC) chromatogram and extracted-ion chromatograms (EICs) representing 

the differentially conjugated ubiquitin species of 37.  L=linkers, +40 signifies a mass increase of 40 MW, 

corresponding to an internal crosslink formed through reaction of the iodoacetyl moiety with a 

neighbouring amino acid functionality. 
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Note: L = linkers; +40 signifies a mass 

increase of 40 MW, corresponding to an 

internal crosslink formed through reaction 

of the iodoacetyl moiety with a 

neighbouring amino acid functionality. 

 

 

 
Figure S2. UV chromatogram (@210 nm) obtained from LC-UV-MS (above) and simulated 

chromatogram obtained by use of PeakFit software (below) for ubiquitin conjugate 37.  
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37 Area % Area 

4 Linkers 3.11 15.20% 

5 Linkers 7.91 38.66% 

6 Linkers 8.96 43.79% 

7 Linkers 0.48 2.35% 

Total: 20.46 100.00% 

Average # of linkers: 5.3 

Peak Identity Area Peak Identity Area 

1 4L+80 0.12 16 4L+80 1.22 

2 4L+80 0.27 17 5L+40 0.38 

3 4L+80 0.24 18 5L+40 1.23 

4 5L+40 0.42 19 4L+80 0.46 

5 4L+80 0.18 20 5L+40 0.84 

6 5L+40 0.21 21 5L+40 0.69 

7 4L+80 0.31 22 6L 4.61 

8 5L+80 0.35 23 5L+80 1.18 

9 4L+40 0.10 24 6L+40 1.00 

10 4L+40 0.21 25 5L+80 1.24 

11 5L 0.47 26 6L+40 1.17 

12 6L+40 0.19 27 5L+80 0.63 

13 4L+40 0.14 28 6L+40 1.72 

14 5L 0.13 29 7L 0.48 

15 6L 0.27 Total Area: 20.46 

Table S2. Summary of linker 

distribution of conjugate 37. 

Table S1. Relative abundance of conjugate species of 37 as 

derived from peak integration from the PeakFit analysis of 

the UV chromatogram and identified by EIC correlation. 
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Quantifying the degree of conjugation of compound 38: N-succinimidyl 4-pentynoate linker addition 

to ubiquitin. 

 

Figure S3. Total Ion Current (TIC) chromatogram and extracted-ion chromatograms (EICs) representing 

the differentially conjugated ubiquitin species of 38.  L = linkers, +16 signifies a mass increase of 16 MW 

corresponding to one oxidation. 
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Note: L = linkers; +16 denotes a mass 
increase of 16 MW corresponding to 
one oxidation. 

 

 

 

 

 

 

 
Figure S4. UV chromatogram (@210 nm) obtained from LC-UV-MS (above) and simulated 

chromatogram obtained by use of PeakFit software (below) for ubiquitin conjugate 38.  The PEG 

contamination observed in the TIC chromatogram does not interfere with protein quantification by UV 

peak integration as it does not absorb UV (@210 nm).  
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1 6L 0.49 

2 5L+16 1.56 

3 5L+16 1.15 

4 6L+16 2.27 

5 6L+16 0.66 

6 6L 10.73 

7 7L 4.54 

8 7L 0.75 

Total Area: 22.15 

38 Area % Area 

5 Linkers 2.71 12.21% 

6 Linkers 14.15 63.89% 

7 Linkers 5.29 23.89% 

Total: 22.15 100.00% 

Average # of linkers: 6.1 

Table S4. Summary of linker 

distribution of conjugate 38. 

Table S3. Relative abundance of conjugate species of 38 as 

derived from peak integration from the PeakFit analysis of 

the UV chromatogram and identified by EIC correlation. 
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Quantifying the degree of conjugation of compound 39: glycoconjugation of 1 (Man4) to 37. 

 

Figure S5. Total Ion Current (TIC) chromatogram and extracted-ion chromatograms (EICs) representing 

the differentially conjugated ubiquitin species of 39.  L = linkers, T = tetrasaccharides, +40 signifies a 

mass increase of 40 MW corresponding to an internal crosslink formed through reaction of the 

iodoacetyl moiety with a neighbouring amino acid functionality. 
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Note: L = linkers; T = tetrasaccharides; +40 

signifies a mass increase of 40 MW, 

corresponding to an internal crosslink 

formed through reaction of the iodoacetyl 

moiety with a neighbouring amino acid 

functionality. 

 

 

 
Figure S6. UV chromatogram (@210 nm) obtained from LC-UV-MS (above) and simulated 

chromatogram obtained by use of PeakFit software (below) for ubiquitin conjugate 39.  
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4 Man4 10.17 17.49 

5 Man4 21.12 36.32 

6 Man4 24.42 41.98 

7 Man4 2.45 4.21 

Total: 58.17 100.00 

Average # of Man4: 5.3 

Peak Identity Area Peak Identity Area 

1 4L/4T+40 1.00 16 6L/6T+40 1.50 

2 5L/5T+40 0.97 17 6L/6T+40 1.63 

3 4L/4T+80 0.58 18 7L/7T 2.45 

4 5L/5T+40 0.25 19 4L/4T+40 2.80 

5 6L/6T+40 0.27 20 5L/5T+40 3.11 

6 6L/6T+40 0.20 21 5L/5T+80 1.86 

7 4L/4T+80 0.71 22 6L/6T+40 2.24 

8 5L/5T 2.54 23 5L/5T+40 2.64 

9 4L4T+80 1.29 24 5L/5T+80 1.66 

10 5L/5T+40 1.61 25 5L/5T+80 0.48 

11 5L/5T 3.74 26 5L/5T+40 2.27 

12 4L/4T+40 1.81 27 7L/6T 1.36 

13 6L/6T 6.08 28 7L/6T 0.48 

14 4L/4T+80 1.98 29 7L/6T 0.26 

15 6L/6T 10.40 Total Area: 58.17 

Table S6. Summary of Man4 

distribution of conjugate 39. 

Table S5. Relative abundance of conjugate species of 39 as 

derived from peak integration from the PeakFit analysis of 

the UV chromatogram and identified by EIC correlation. 

 



S8 

Quantifying the degree of conjugation of compound 40: glycoconjugation of 2 (Man5) to 37. 

 

Figure S7. Total Ion Current (TIC) chromatogram and extracted-ion chromatograms (EICs) representing 

the differentially conjugated ubiquitin species of 40.  L = linkers, P = pentasaccharides, +40 signifies a 

mass increase of 40 MW corresponding to an internal crosslink formed through reaction of the 

iodoacetyl moiety with a neighbouring amino acid functionality. 
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Note: L = linkers; P = Man5; +40 signifies a 

mass increase of 40 MW, corresponding to 

an internal crosslink formed through 

reaction of the iodoacetyl moiety with a 

neighbouring amino acid functionality. 

 

 

 

 

 
Figure S8. UV chromatogram (@210 nm) obtained from LC-UV-MS (above) and simulated 

chromatogram obtained by use of PeakFit software (below) for ubiquitin conjugate 40.  
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4 Man5 4.20 20.23 

5 Man5 6.98 33.66 

6 Man5 9.33 44.97 

7 Man5 0.24 1.14 

Total: 20.75 100.00 

Average # of Man5: 5.3 

Peak Identity Area Peak Identity Area 

1 4L/4P+40 0.41 17 6L/5P 0.66 

2 5L/5P+40 0.63 18 7L/6P 0.60 

3 5L/5P 1.96 19 5L/5P+80 0.22 

4 5L/5P 0.61 20 6L/5P 0.18 

5 6L/6P 7.29 21 4L/4P+40 0.16 

6 6L/6P+40 0.83 22 5L/5P+40 0.62 

7 7L/7P 0.24 23 5L/5P+80 0.36 

8 4L/4P+40 0.32 24 7L/6P 0.18 

9 5L/5P+40 0.26 25 5L/4P+40 0.24 

10 4L/4P+40 0.70 26 6L/5P 0.20 

11 4L/4P+80 1.22 27 5L4P+40 0.09 

12 6L/6P+40 0.43 28 5L/5P+80 0.08 

13 5L/5P+80 0.38 29 6L/4P 0.08 

14 6L/5P 0.49 30 4L/4P+80 0.18 

15 5L/5P+40 0.34 31 5L/4P+40 0.31 

16 4L/4P+40 0.48 Total Area: 20.75 

Table S8. Summary of Man5 

distribution of conjugate 40. 

Table S7. Relative abundance of conjugate species of 40 as 

derived from peak integration from the PeakFit analysis of 

the UV chromatogram and identified by EIC correlation. 
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Quantifying the degree of conjugation of compound 41: glycoconjugation of 33 (Man4) to 38. 

 

Figure S9. Total Ion Current (TIC) chromatogram and extracted-ion chromatograms (EICs) representing 

the differentially conjugated ubiquitin species of 41.  L = linkers, T = tetrasaccharides. 
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Note: L = linkers; T = Man4 

 

 

 
Figure S10. UV chromatogram (@210 nm) obtained from LC-UV-MS (above) and simulated 

chromatogram obtained by use of PeakFit software (below) for ubiquitin conjugate 41.  
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41 Area % Area 

2 Man4 0.98 9.68 

3 Man4 0.33 3.26 

4 Man4 1.88 18.58 

5 Man4 3.77 37.25 

6 Man4 1.76 17.39 

7 Man4 1.40 13.83 

Total: 10.12 100.00 

Average # of Man4: 4.9 

Peak Identity Area Peak Identity Area 

1 6L/5T+16 0.23 13 6L/4T 0.30 

2 6L/6T 0.37 14 6L/2T 0.38 

3 7L/7T 1.40 15 6L/4T 0.54 

4 6L/5T 1.04 16 6L/2T 0.26 

5 5L/4T+16 0.30 17 6L/3T 0.15 

6 6L/5T 1.30 18 6L/3T 0.06 

7 6L/5T+16 0.20 19 6L/3T 0.12 

8 6L/5T 1.00 20 6L/2T 0.17 

9 7L/6T 1.00 21 6L/2T 0.10 

10 7L/6T 0.39 22 6L/2T 0.07 

11 6L/4T 0.33 Total Area: 10.12 

12 6L/4T 0.41 

Table S10. Summary of Man4 

distribution of conjugate 41. 

Table S9. Relative abundance of conjugate species of 41 as 

derived from peak integration from the PeakFit analysis of 

the UV chromatogram and identified by EIC correlation. 
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Quantifying the degree of conjugation of compound 42: glycoconjugation of 34 (Man5) to 38. 

 

Figure S11. Total Ion Current (TIC) chromatogram and extracted-ion chromatograms (EICs) representing 

the differentially conjugated ubiquitin species of 42.  L = linkers, P = pentasaccharides.  Oxidized 

products shared similar retention times to their non-oxidized counter parts are were ignored for 

simplicity. 
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Note: L = linkers; P = Man5 

 

 

 

 
Figure S12. UV chromatogram (@210 nm) obtained from LC-UV-MS (above) and simulated 

chromatogram obtained by use of PeakFit software (below) for ubiquitin conjugate 42.
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1 Man5 0.08 0.29 

2 Man5 2.18 8.09 

3 Man5 3.48 12.89 

4 Man5 6.72 24.92 

5 Man5 4.78 17.72 

6 Man5 6.71 24.88 

7 Man5 3.03 11.22 

Average # of Man5: 4.7 

Peak Identity Area Peak Identity Area 

1 6L/6P 0.89 13 6L/4P 1.51 

2 7L/7P 3.03 14 7L/4P 0.97 

3 6L/5P 0.51 15 7L/5P 0.42 

4 7L/6P 0.62 16 6L/3P 1.10 

5 6L/5P 2.14 17 6L/3P 1.82 

6 7L/6P 5.20 18 6L/2P 1.06 

7 6L/4P 1.10 19 6L/2P 0.90 

8 7L/4P 0.95 20 7L/3P 0.29 

9 7L/5P 1.25 21 6L/2P 0.23 

10 6L/4P 1.20 22 7L/3P 0.28 

11 7L/4P 0.99 23 6L/1P 0.08 

12 7L/5P 0.46 Total Area: 26.98 

Table S12. Summary of Man5 

distribution of conjugate 42. 

Table S11. Relative abundance of conjugate species of 42 as 

derived from peak integration from the PeakFit analysis of 

the UV chromatogram and identified by EIC correlation. 

 



 

 

S1
4

 

 

 



 

 

S1
5

 

 

  



 

 

S1
6

 

 

  



 

 

S1
7

 

 

  



 

 

S1
8

 

 

  



 

 

S1
9

 

 

  



 

 

S2
0

 

 

  



 

 

S2
1

 

 

  



 

 

S2
2

 

 

  



 

 

S2
3

 

 

  



 

 

S2
4

 

 

  



 

 

S2
5

 

 

  



 

 

S2
6

 

 

  



 

 

S2
7

 

 

  



 

 

S2
8

 

 

  



 

 

S2
9

 

 

  



 

 

S3
0

 

 

  



 

 

S3
1

 

 

  



 

 

S3
2

 

 

  



 

 

S3
3

 

 

  



 

 

S3
4

 

 

  



 

 

S3
5

 

 


