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Supplementary Figure 1. Domain structure of UBE2K. (a) Sequence alignment of UBE2K 
across species with consensus (black bars). (b) Structural superposition of human UBE2K (PDB 
1YLA; UBC in cyan and UBA in blue) with yeast homologue Ubc1 (PDB 1TTE; green). 
 



 
 
 
 
Supplementary Figure 2. Published structures of UBE2K and Ub complexes. (a) Structure of 
UBE2K (cyan) bound to mono-Ub (magenta) on the M172/L198 binding site (PDB-3K9P). (b) 
Structure of UBE2KC92K (cyan) loaded with UbD (yellow), where Ub binds the M172/L198 site in 
trans (PDB-5DFL). (c) Structure of a non-covalent complex of UBE2K and K48-Ub2 where the 
distal (magneta) and proximal (salmon) units in K48-Ub2 bind separate UBE2K molecules on the 
M172/L198 site (PDB-6IF1). UBE2K catalytic C92 and Ub K48 are indicated. (d) The shortest 
distance between Cβ in residue 92 of UBE2K and Cβ of K48 in Ub is plotted for each structure.  
  



 
Supplementary Figure 3. NMR analysis of UBE2K variants and 15N-Ub interaction.  
(a) Overlay of 1H-15N HSQC spectrum of 200 µM 15N-Ub (black) titrated with a five fold molar 
excess of UBE2KM172D,L198R  (blue), results in essentially no change in the spectrum. (b) Overlay 
of 1H-15N HSQC spectrum of 200 µM 15N-Ub (black) titrated with a two fold molar excess of 
UBE2KWT (grey) and UBE2KT88D (green), demonstrates near identical binding to 15N-Ub (red 
arrows indicate the trajectory for indicated Ub residues).  
 



 
Supplementary Figure 4. Kinetic analysis of di-Ub formation catalyzed by UBE2K variants, 
related to Fig. 3f. Non-reduced autoradiograms showing the formation of 32P-Ub-Ub74 over a 
range of Ub74 concentrations catalyzed by UBE2KWT (a), UBE2KM172D,L198R (b), and 
UBE2KL186A

 (c). UBE2K variants are pre-charged with 32P-UbK48R, added to varying Ub74 
concentrations and stopped at indicated time as described in the Methods. Under this condition, 
less than 15% of UBE2K~32P-Ub was used at all Ub74 concentrations and hence the reactions 
represented initial rates. All experiments were performed in duplicate. (d) Autoradiogram showing 
known amounts of 32P-Ub used to generate a standard curve for quantification. All gels were 
exposed together to a phosphorimager screen and scanned with a Typhoon ™ PLA 7000. 
Unprocessed scan from Typhoon ™ PLA 7000 is shown in Supplementary Figure 7. 
  



 

 
Supplementary Figure 5. Kinetic analysis of di-Ub formation catalyzed by 
UBE2KE167A,C170R,R176A, related to Extended data Fig. 7h. Non-reduced autoradiograms showing 
the formation of 32P-Ub-Ub74 over a range of Ub74 concentrations catalyzed by UBE2KWT (a) 
and UBE2KE167A,C170R,R176A (b). All experiments were performed in duplicate. (c) Autoradiogram 
showing known amounts of 32P-Ub used to generate a standard curve for quantification. This is the 
same 32P-Ub standard gel used in Supplementary Fig. 4d that was exposed together with gels 
from this set of experiments to a phosphorimager screen and scanned with a Typhoon ™ PLA 
7000 for quantification. Unprocessed scan from Typhoon ™ PLA 7000 is shown in 
Supplementary Figure 8.  



 
 
Supplementary Figure 6. Kinetic analysis of tri-Ub formation with K48-Ub2 and K63-Ub2 
catalyzed by UBE2K, related to Fig. 6c,e. Non-reduced autoradiograms showing the formation 
of 32P-Ub-K48-Ub2 over a range of K48-Ub2 concentrations catalyzed by UBE2KWT (a) and 
UBE2KM172D,L198R (b). Non-reduced autoradiograms showing the formation of 32P-Ub-K63-Ub2 
over a range of K63-Ub2 concentrations catalyzed by UBE2KWT (c) and UBE2KM172D,L198R (d). 
For a–d, all experiments were performed in duplicate. (e) Autoradiogram showing known 
amounts of 32P-Ub used to generate a standard curve for quantification. This is the same 32P-Ub 
standard gel used in Supplementary Fig. 4d that was exposed together with gels from this set of 
experiments to a phosphorimager screen and scanned with a Typhoon ™ PLA 7000 for 
quantification. Unprocessed scan from Typhoon ™ PLA 7000 is shown in Supplementary 
Figure 9.	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  



	
  

	
  
Supplementary Figure 7. Unprocessed autoradiograms for Supplementary Figure 4. All gels 
were exposed together to a phosphorimager screen and scanned with a Typhoon ™ PLA 7000.	
  
	
  



 
Supplementary Figure 8. Unprocessed autoradiograms for Supplementary Figure 5. All gels 
were exposed together to a phosphorimager screen and scanned with a Typhoon ™ PLA 7000. 
 



 
Supplementary Figure 9. Unprocessed autoradiograms for Supplementary Figure 6. All gels 
were exposed together to a phosphorimager screen and scanned with a Typhoon ™ PLA 7000.	
  
	
  
  



Supplementary Table 1: Data collection and refinement statistics.  
 

	
  
*Values in parentheses are for highest-resolution shell. 
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  




