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SUPPLEMENTARY METHODS: 

Identification of novel USP1 inhibitor using high-throughput screening 

 Many deubiquitinating (DUB) enzymes are relatively inactive cysteine proteases unless 

they are assembled in active complexes with other regulatory subunits. We have previously 

demonstrated that USP1 alone exhibits poor ubiquitin protease activity. However, when bound to 

its cofactor, USP1 associated factor 1 (UAF1), USP1’s catalytic activity is significantly 

enhanced (1).  Therefore, we utilized a USP1/UAF1 complex to identify inhibitors of 

USP1/UAF1’s ubiquitin protease activity and performed the enzyme-based high-throughput 

screen of a library of 150,000 compounds from the Partners Center for Drug Discovery (PCDD). 

Initially, we coexpressed human USP1 and human UAF1 protein in SF9 insect cells which have 

a rapid turnaround time for the expression of recombinant proteins that show biological activity 

similar to natural proteins.  For this purpose, we used the cDNA encoding a full length USP1 

polypeptide, which has a substitution of GG to AA at amino acid residues 670 and 671. We have 

previously shown that this amino acid change (USP1-GG670/671AA) disrupts an autocleavage 

site in USP1, but alters neither the interaction of USP1 with UAF1 nor the DUB activity of the 

USP1/UAF1 complex (1, 2).  The USP1/UAF1 protein complex was purified from the 

transfected SF9 cells and purity of the protein complex was confirmed by Coomassie staining .   

 Once high yields of USP1/UAF1 complex protein were acquired, an enzymatic reaction 

was established using a fluorogenic substrate Ubiquitin-Rhodamine (Ub-Rhodamine) to quantify 

USP1/UAF1’s ubiquitin protease activity.  The complex was incubated with Ub-Rhodamine 

along with unlabelled ubiquitin, and enzymatic activity was monitored by conversion of Ub-

Rhodamine (Ex. 460 nm/ Em. 540 nm). Briefly, the reaction buffer containing free ubiquitin and 

USP1/UAF1 complex was added in 384 well plates using automated liquid handling robot-Bio-
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Tek Microfill (Bio-Tek Instruments Inc., VT), followed by addition of the compounds (in 

DMSO) from the compound library plates to wells using a pin transfer robotic system at a final 

concentration of 10 µM. The reaction was then incubated for 30 min at room temperature and 

Ub-Rhodamine was added to initiate the enzyme reaction. The reaction was composed of 0.1 nM 

purified USP1/UAF1 complex, 75 nM Ub-Rhodamine (Boston Biochem, U-600) and 2 µM 

ubiquitin. Fluorescence emission at 535 nm (λex = 485 nm) was measured in an automated plate 

reader Envision 2 (Perkin Elmer, MA). Primary screening yielded 883 primary hits with greater 

than 60% inhibition of USP1/UAF1 catalytic activity.  Kinetic measurement with this primary 

assay and with a second fluorogenic substrate Ub-AMC (ubiquitin-7-amido-4-methylcoumarin, 

Boston Biochem) was then used to confirm the primary hits under the same experimental 

conditions to eliminate fluorescence or absorbance compounds.  From the 883 initial hits, 178 

potential inhibitor compounds were “cherry-picked” or confirmed by using this kinetic readout.  

Of those inhibitors, 69 were reordered for IC50 determination.  Finally, a small molecule, C527 

(heterocyclic tricyclic 1,4-dihydro-1,4-dioxo-1H-naphthalene), which inhibited the USP1/UAF1 

complex in the high nanomolar range was identified.  
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