
 

Supplementary Figure 1: d0- and d10-DMDSSO structure and cross-linking efficiency. 

Molecular structures of (a) d0-DMDSSO and (b) d10-DMDSSO. (c) SDS-PAGE separation of 

unneddylated, wild-type neddylated, and mutant Q40E neddylated Cul1-Rbx1 complexes cross-

linked by d0- and d10-DMDSSO.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Supplementary Figure 2: MS
n
 analysis of d10-DMDSSO inter-linked peptides. (a) MS

1
 

spectrum shows the detection of a pair of d0-DMDSSO and d10-DMDSSO cross-linked peptides 

(m/z 513.6154
3+

 and m/z 516.9697
3+

), whose spectral relative abundance ratio is used for 

quantitation. (b) MS
2
 analysis of the d10-DMDSSO inter-linked peptides α-β (m/z 516.9697

3+
) 

yielded two peptide fragment pairs:  αA*/βT* (m/z 440.28
2+

/652.35
1+

) and αT*/βA* (m/z 

456.26
2+

/620.37
1+

), confirming its cross-link type as an interlink. Subsequent MS
3
 analyses of 

the αA* (m/z 440.28
2+

) and βT* (652.35
1+

) ions produced series of y and b ions which enabled 

unambiguous identification of αA* as RFEVKA*K of Rbx1 and βT* as SGAGKT*K of Rbx1. 

Integration of the MS
n
 (i.e. MS

1
, MS

2
 and MS

3
) data has confirmed the d10-DMDSSO cross-

linked peptide as an intra-subunit interlink between K19 and K25 of Rbx1. KA*: d10-DMDSSO 

alkene modified lysine; KT*: d10-DMDSSO unsaturated thiol modified lysine. 

 

 



 

Supplementary Figure 3: Quantitative analysis of K-K linkages to determine neddylation-

dependent structural changes in the Cul1-Rbx1 complex. Structural representation of (a) 

unneddylated Cul1-Rbx1 in the “closed” state, (b) neddylated Cul1-Rbx1 in the “open” 

conformation. The insets display the mapping of four selected inter-links onto the structures of 

Cul1-Rbx1 complexes, whose MS1 spectra are displayed as follows: (c) Cul1
K43

1-Cul1
K472

, (d) 

Cul1
K464

-Cul1
K693

, (e) Cul1
K464

-Cul1
K743

, and (f) Cul1
K693

-Cul1
K743

. These d0/d10-DMDSSO 



cross-linked peptide pairs measured in MS1 were used to determine their relative abundance 

ratios between unneddylated and neddylated Cul1-Rbx1 complexes for quantitative analysis 

(Table 1). 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Table 1: Detailed Summary of DMDSSO Cross-linked Peptides of Cul1-

Rbx1 complexes Using LC-MS
n
. 

 

 



 


