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Supplementary Table 1 | Crystallographic Data and Refinement Statistics 

 Uba1-Cdc34A141K-Ub(t) complex 

PDB ID 7K5J 

Source APS 24 IDC 

Wavelength (Å) 0.979 

Resolution Limits (Å) 187.8-3.43 (3.62-3.43) 

Space Group P21 

Unit Cell (Å) a, b, c 95.2, 272.9, 258.3 

Unit Cell (°) a, b, g 
Number of crystals 

90, 94.6, 90 
2 

Number of observations 2359637 

Number of reflections 175210 (25582) 

Completeness (%) 99.8 (100) 

Mean I/sI 9.0 (1.6) 

CC1/2 0.993 (0.705) 

Rmerge a 0.287 (2.13) 

Rpim 0.084 (0.612) 

  

Refinement Statistics  

Resolution Limits (Å) 136.5 -3.43 (3.51-3.43) 

# of reflections (work/free) 172677/2014 

Completeness (%) 99.0 (89.0) 

Protein/ligand atoms 76482/161 

Rcryst b 0.203 (0.328) 

Rfree (2014 reflections) 0.246 (0.378) 

Bonds (Å)/ Angles (°)  0.002/0.489 

B-factors: protein/ligand (Å2) 144.2/128.5 
Ramachandran plot statistics (%)  

favored 98.0 

allowed 2.2 

outliers 0 

MolProbity score 1.24- 99th percentile  
(N=27675, 0 Å - 99 Å) 

 
Parentheses indicate statistics for the high-resolution data bin for x-ray data.  
a. Rmerge = ∑hkl ∑i|I(hkl)i - <I(hkl)>|/∑hkl∑i <I(hkl)i>. 
b. Rcryst = ∑hkl |Fo(hkl)-Fc(hkl)|/∑hkl |Fo(hkl)|, where Fo and Fc are observed and calculated structure factors, 
respectively. 



Supplementary Table 2 | Ordered amino acids in the Uba1-Cdc34A141K-Ub(t) structure by chain 
 
Protein Chain  Ordered Amino Acids 

Uba1 A 12-592, 599-646, 653-745, 752-773 and 798-1024 
C 12-591, 599-645, 650-745, 752-773 and 797-1024 
D 12-590, 600-646, 650-745, 752-773 and 797-1024 
G 12-591, 600-646, 650-745, 752-773 and 797-1024 
K 12-589, 598-646, 650-773 and 797-1024 
I 12-590, 599-646, 650-773 and 797-1024 
S 12-589, 599-646, 650-773 and 797-1024 
U 12-590, 599-646, 650-745, 752-773 and 797-1024 

Cdc34 B 6-95 and 117-179 
E 7-94 and 117-179 
F 7-95 and 117-179 
H 7-96 and 118-179 
L 6-98 and 118-179 
J 6-98 and 118-180 
T 6-97 and 118-178 
V 7-89 and 118-180 

Ub M 1-76 
N 1-76 
O 1-73 
P 1-76 
Q 1-76 
R 1-73 
W 1-70 
X 1-70 

	



Supplementary Table 3 | All PCR primers used in these studies 
 

ScUba1 C600A Mutated from ScUba1_WT 
C600A_F gaaaagtctatcccattggctaccctacgttctttccca 
C600A_R tgggaaagaacgtagggtagccaatgggatagacttttc 
    
ScUba1 D188A Mutated from ScUba1_WT 
D188A_F cactggtatggtttcagccatcgagcccgatgga 
D188A_R tccatcgggctcgatggctgaaaccataccagtg 
    
ScUba1 E190A Mutated from ScUba1_WT 
E190A_F gtatggtttcagacatcgcgcccgatggaacagtg 
E190A_R cactgttccatcgggcgcgatgtctgaaaccatac 
    
ScUba1 T196A Mutated from ScUba1_WT 
T196A_F catcgagcccgatggagcagtgaccatgctagatg 
T196A_R catctagcatggtcactgctccatcgggctcgatg 
    
ScUba1 F236A Mutated from ScUba1_WT 
F236A_F gaggttttggggcccgctgcattcagaattggttc 
F236A_R gaaccaattctgaatgcagcgggccccaaaacctc 
    
ScUba1 E705A Mutated from ScUba1_WT 
E705A_F caagacttccaacggtgcaccattttggtccggt 
E705A_R accggaccaaaatggtgcaccgttggaagtcttg 
    
ScUba1 N703A Mutated from ScUba1_WT 
N703A_F ggatgccaagacttccgccggtgaaccattttggt 
N703A_R accaaaatggttcaccggcggaagtcttggcatcc 
    
ScUba1 T601V Mutated from ScUba1_WT 
T601V_F gtctatcccattgtgtgtcctacgttctttcccaaaca 
T601V_R tgtttgggaaagaacgtaggacacacaatgggatagac 
    
ScUba1 D188L/E190L Mutated from ScUba1_WT 
D188L/E190L_F gaacctcgcactggtatggtttcactgatcctgcccgatggaacagtgaccatgct 
D188L/E190L_R agcatggtcactgttccatcgggcaggatcagtgaaaccataccagtgcgaggttc 
	
	
	
	
	
	



ScUba1 D188L/T196V Mutated from ScUba1_WT 
D188L_F cactggtatggtttcactgatcgagcccgatgga 
D188L_R tccatcgggctcgatcagtgaaaccataccagtg 
    
T196V_F cccgatggaacagtggtgatgctagatgataacaga 
T196V_R tctgttatcatctagcatcaccactgttccatcggg 
    
ScUba1 E190L/T196V Mutated from ScUba1_WT 
E190L_F ggtatggtttcagacatcctgcccgatggaacagt 
E190L_R actgttccatcgggcaggatgtctgaaaccatacc 
    
T196V_F cccgatggaacagtggtgatgctagatgataacaga 
T196V_R tctgttatcatctagcatcaccactgttccatcggg 
    
ScUba1 D188L/E190L/T196V Mutated from ScUba1_D188L/E190L 
D188L/E190L/T196V_F ctgatcctgcccgatggaacagtggtgatgctagatgataacagacacgggttgga 
D188L/E190L/T196V_R tccaacccgtgtctgttatcatctagcatcaccactgttccatcgggcaggatcag 
    
ScUba1 D188L/E190L/T196V/L198R Mutated from ScUba1_D188L/E190L/T196V 
D188L/E190L/T196V/L198V_F gatggaacagtggtgatgcgtgatgataacagacacgggt 
D188L/E190L/T196V/L198V_R gatggaacagtggtgatgcgtgatgataacagacacgggt 
    
ScUba1 N703D/E705K Mutated from ScUba1_WT 
N703D/E705K_F cttccccaaggatgccaagacttccgacggtaaaccattttggtccggtgctaagcgt 
N703D/E705K_R acgcttagcaccggaccaaaatggtttaccgtcggaagtcttggcatccttggggaag 
    
ScUba1 T601V/N703D/E705K Mutated from ScUba1_T601V 
N703D/E705K_F cttccccaaggatgccaagacttccgacggtaaaccattttggtccggtgctaagcgt 
N703D/E705K_R acgcttagcaccggaccaaaatggtttaccgtcggaagtcttggcatccttggggaag 
    
ScUba1D544A Mutated from ScUbc3_WT 
D544A_F ggattttgtcaccaacgctctagccaatgtcgacgcaagaaca 
D544A_R tgttcttgcgtcgacattggctagagcgttggtgacaaaatcc 
		 		

ScUbc3 A141K Mutated from ScUbc3_WT 
A141K_F caatatcaactcgccaaaaaatgtcgatgccgctgt 
A141K_R acagcggcatcgacattttttggcgagttgatattg 
    
ScUbc3 N50A Mutated from ScUbc3_WT 
N50A_F ggtgttatggtgctagctgaggattccatttatca 
N50A_R tgataaatggaatcctcagctagcaccataacacc 
	



ScUbc3 E122A Mutated from ScUbc3_WT 
E122A_F cccgtgcagaccgtggcaagtgtgttgatctct 
E122A_R agagatcaacacacttgccacggtctgcacggg 
    
ScUbc3 S123A Mutated from ScUbc3_WT 
S123A_F ccgtgcagaccgtggaagctgtgttgatctctatagt 
S123A_R actatagagatcaacacagcttccacggtctgcacgg 
    
ScUbc3 V118A Mutated from ScUbc3_WT 
V118A_F gaaacgtggtcccccgcgcagaccgtggaaagt 
V118A_R actttccacggtctgcgcgggggaccacgtttc  
		 		
    
ScUbc3 I126A Mutated from ScUbc3_WT 
I126A_F cccgtgcagaccgtggcaagtgtgttgatctct 
I126A_R agagatcaacacacttgccacggtctgcacggg 
    
ScUbc3 E133A Mutated from ScUbc3_WT 
E133A_F ctatagtatctctattagcggaccccaatatcaact 
E133A_R agttgatattggggtccgctaatagagatactatag 
    
ScUbc3 T120A Mutated from ScUbc3_WT 
T120A_F gtggtcccccgtgcaggccgtggaaagtgtgttgatct 
T120A_R agatcaacacactttccacggcctgcacgggggaccac 
    
ScUbc3 N136A Mutated from ScUbc3_WT 
N136A_F ctattagaggaccccgctatcaactcgccagca 
N136A_R tgctggcgagttgatagcggggtcctctaatag 
    
ScUbc3 S139A Mutated from ScUbc3_WT 
S139A_F gaccccaatatcaacgcgccagcaaatgtcgat 
S139A_R atcgacatttgctggcgcgttgatattggggtc 
    
ScUbc3 Q119A Mutated from ScUbc3_WT 
Q119A_F cgtggtcccccgtggcgaccgtggaaagtgtgt 
Q119A_R acacactttccacggtcgccacgggggaccacg 
    
ScUbc3 D134A Mutated from ScUbc3_WT 
D134A_F gtatctctattagaggcccccaatatcaactcgcca 
D134A_R tggcgagttgatattgggggcctctaatagagatac 
	
	



ScUbc3 L131A gatctctatagtatctgcattagaggaccccaatatca 
L131A_F tgatattggggtcctctaatgcagatactatagagatc 
L131A_R   
    
ScUbc3 N87A Mutated from ScUbc3_WT 
N87A_F gctatctaccatccagccgtttacagggatggca 
N87A_R tgccatccctgtaaacggctggatggtagatagc 
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