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TABLE SI 

 

Structural statistics for the human FAAP20 UBZ (10 structures)a 

FAAP20 UBZ (140-180)  
NOE distance restraints  852

Intra-residue   144

Sequential  246

Medium-range (1< |i-j| 4)  278

Long-range (|i-j|  5)  184

Hydrogen bond constraintsb  28

Dihedral angle constraintsc  44

  

Target function value  1.04  0.01
  

Ramachandran plotd  

Favored region (98%)  91.9

Allowed region (>99.8%)  100.0

  

Mean pairwise RMSD  

(FAAP20 UBZ 144-173)  

Backbone   0.29  0.07 Å
Heavy Atoms   1.11  0.18 Å

a None of these structures exhibit distance violations greater than 0.5 Å or dihedral angle violations greater 

than 5. 

b Two constraints (dHN-O ≤ 2.5 Å and dN-O ≤ 3.5 Å) are used for each identified hydrogen bond. 

c Dihedral angle constraints were generated by TALOS+ based on backbone atom chemical shifts (1), and 

by analysis of NOE patterns. 

d MOLPROBITY was used to assess the quality of the structures (2). 
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TABLE SII 

Structural statistics for the human FAAP20 UBZ-ubiquitin complex (10 structures)a 

FAAP20 UBZ (140-180)  
NOE distance restraints  1028

Intra-residue   126

Sequential  291

Medium-range (1< |i-j| 4)  309

Long-range (|i-j|  5)  302

Hydrogen bond constraintsb  28

Dihedral angle constraintsc  55

Ubiquitin (1-76)  

NOE distance restraints  2867

Intra-residue  328

Sequential  616

Medium-range (1< |i-j| 4)  569

Long-range (|i-j|  5)  1354

Hydrogen bond constraintsb  60

Dihedral angle constraintsc  132

Intermolecular NOE distance constraints  187

  

Target function value  2.38  0.09
  

Ramachandran plotd  

Favored region (98%)  90.8

Allowed region (>99.8%)  99.3

  

Mean pairwise RMSD  

(FAAP20 UBZ 143-180; Ubiquitin 1-74)  

Backbone   0.55  0.08 Å
Heavy Atoms   1.16  0.08 Å

a None of these structures exhibit distance violations greater than 0.5 Å or dihedral angle violations greater 

than 5. 

b Two constraints (dHN-O ≤ 2.5 Å and dN-O ≤ 3.5 Å) are used for each identified hydrogen bond. 

c Dihedral angle constraints were generated by TALOS+ based on backbone atom chemical shifts (1), and 

by analysis of NOE patterns. 

d MOLPROBITY was used to assess the quality of the structures (2). 
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Figure S1. Intermolecular NOE difference (omit) spectrum of the human FAAP20-ubiquitin complex. Sparsely-

sampled 4-D 13C-HMQC–NOESY–HSQC spectra were collected for the FAAP20-ubiquitin complex with both 

components or with individual components 13C-labeled as described previously (3). Reconstruction of the 

difference time domain signals of the uniformly labeled protein complex from component-labeled samples 

generated an omit spectrum containing only intermolecular NOEs. Slight over-subtraction of time domain data 

from individual components generates negative diagonal signals (red) in the omit spectrum and ensures that all of 

the positive crosspeaks originate from intermolecular NOEs. Panel (A) (upper, aliphatic regions; lower, aromatic 

regions) shows sections of F1-F2 slices of the corresponding 4-D spectra centered at 13.52 ppm in F3 and 0.796 

ppm in F4, displaying NOEs to I44Ub H1. Peaks circled by dash lines are off-plane signals. Panel (B) shows 

sections of F1-F2 slices of the corresponding 4-D spectra centered at 53.88 ppm in F3 and 4.764 ppm in F4 in 

the aromatic region, displaying NOEs to the ubiquitin K48 H. 
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Figure S2. Mutations of the interface residues affect the FAAP20-ubiquitin binding. Raw data of heat change per 

injection and the fitted affinity curve, whenever applicable, are shown for (A) the ubiquitin I44A mutant, (B) the 

FAAP20 A168Y mutant, (C) the FAAP20 D164A mutant, and (D) the FAAP20 L171A mutant, respectively.  
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Figure S3. 1H-15N HSQC spectra of the human FAAP20 UBZ WT protein (red) and W180A mutant (black). 
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