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Selection of USP5 tryptic peptides for t-LiP experiments 
The choice was made after testing various transitions for each peptide on a simple triptic digest of 
HeLa cell. The peptide listed in the table provided a better response in terms of peak signal intensity 
and signal-to-noise ratio, on the employed spectrometer, The selected transitions are related to the 
peptides highlighted in yellow. These peptides constitute 48.8% of the total sequence of the target 
protein. The selection of transitions ensures a more than satisfactory coverage of the USP5 sequence. 
 
 

 

 
 
 
 
 
 
 
 
 
 

 
Figure S1: List of transitions of USP5 tryptic peptides selected for the analysis of the t-LiP 
experiment.  
  



 
 
Identification of the USP5 peptides involved in the binding with GeA 
In Figure S2 the Fold change (Fc) represents the abundance of the peptide in the sample treated with 
GeA compared to the untreated sample. The presence of the molecule has exerted a protective effect 
in that region, preventing subtilisin from digesting the peptide. Therefore, the peptide abundance is 
higher in the treated sample, and thus, a satisfactory Fold change is represented by a positive ratio. 
Abundance is measured by the area under the chromatographic peak of the peptide.  
In the calculation of Fold change, the abundance of the peptide is compared between the positive 
control and the negative control. The positive control represents the sample untreated with the 
molecule and undigested with subtilisin (being undigested, it serves as the reference for the maximum 
quantity of peptide in the cell). The negative control is the sample untreated with the molecule but 
digested with subtilisin (without the molecule to protect, subtilisin exerts its maximum action, 
resulting in the lowest concentration of peptide among all analyzed samples). This ratio must always 
be positive and high, indicating that digestion has caused sufficient disturbance in the system to assess 
variations in Fold change in the treated samples. 
 

Figure S2: USP5 peptides identified with the LiP experiment involved in binding with GeA.  
 
Re-docking of the compound HHY originally co-crystallized in the protein structure of USP5 

To set molecular docking parameters, we used the compound HHY, originally co-crystallized in the 
protein structure of USP5 (PDB code: 6DXT[1]) as reference. In particular, we used Glide software[2-
4] (Schrödinger Suite) in the Extra Precision (XP) mode to assess whether the binding mode of the 
compound HHY could be correctly reproduced. The results of these calculations showed that the 
generated molecular docking pose reproduced the same binding mode observed for the co-crystallized 
form of this ligand (Figure S3).  

 

 

 

 

 

 

 

Figure S3. Binding mode of the HHY (in violet) superimposed to its pose (in green) in the crystal 
structure of USP5 (PDB code: 6DXT). 

  



 

Gel-stained analysis of the DARTS experiment 

The gel shows the loading of DARTS samples digested with various subtilisin ratios. However, the 
observation of the gel allowed us to appreciate increasing intensities in the 1:500 subtilisin ratios, 
therefore, this defect was considered for spectrometric analysis. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S4: Uncropped image displaying the gel related to one of the DARTS experiments.  
 

Western Blot analysis of the DARTS experiment 

Figure S5: on the left side, the signal related to USP5. The same membrane was incubated with anti-
GAPDH antibody (on the right side)[5]. Once again, samples treated with two subtilisin 
concentrations (enzyme to protein ratio 1:1500 and 1:500 (w/w), respectively) were loaded onto the 
gel and then transferred to the membrane and again, the 1:500 dilution revealed the best signal, 
indicating a residual amount of protein after digestion increasing in accordance with the concentration 
of the added molecule to the samples. 
 



 
 
Figure S5: Uncropped image of the western blot confirmation of DARTS experiments.  
 

Results of DARTS experiment 

Protection of GeA on USP5 against subtilisin in the three DARTS experiments. The values indicate 
the ratio between the peptide abundance of samples treated with the three concentrations of the 
molecule compared to that of the control sample (digested without the molecule). The data show that 
in all three experiments, the molecule exerted a concentration-dependent protective effect, as inferred 
from the ratios that increase according to the concentration of GeA. Lys/ctrl indicates the ratio 
between positive control (no GeA, no subtilisin) and negative control (digested without the molecule). 
See also PD files attached as .XLS. 
 
 
 
 
 
 

 
 
 

Figure S6: DARTS data for USP5 in three experiments. 
 
 
 

  



Results of t-LiP experiment 

 
List of all the USP5 peptides analyzed in the t-LiP experiment with their peak area in different 
conditions (Ctrl: Sample digested without molecule; 100μM: sample treated with GeA100μM; 
Lysate: sample undigested without GeA). Among this list, five peptides were found to be involved in 
the binding according to Fold change values and p-values (see also Fig.S2) 

 

 
Figure S7: Peak area of tryptic peptides analyzed through t-LiP. 

  



 

Results of SPR experiment 

An additional plot has been obtained for SPR experiments, fitting RU vs GeA concentration. 
 

 
Figure S8: Graph relative to SPR data. The equilibrium responses were plotted as a function of 

GeA concentration. 
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