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Identification of deubiquitinase targets of isothiocyanates using 
SILAC-assisted quantitative mass spectrometry

SUPPLEMENTARY FIGURES AND TABLES

Supplementary Figure 1: USP9x inhibition by PEITC in HeLa cell lysates varies with lysis method and reaction 
conditions. (A) A HeLa cell lysate (dounce homogenization) was treated with PEITC for 15 min followed by a 15 min incubation with 
HA-Ub-VME. (B) HeLa cells were lysed either with glass beads or using a dounce homogenizer. Lysates were adjusted to 1.4 mg/mL 
and incubated first with PEITC for 25 min, then with Cy5-Ub-VME (400 nM) for 20 min. Lysates were then analyzed by SDS-PAGE and 
in-gel scan obtained on Typhoon scanner. USP9x levels determined by densitometry. Data presented are the mean ± s.d. of at least two 
independent experiments. (C) Representative scans of experiments described in (B).
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Supplementary Figure 2: PEITC inhibits deubiquitinating enzymes in living cells. (A-C) HEK293T cells were incubated 
with PEITC for 3 h, harvested, washed and lysed with glass beads. Clarified lysates adjusted to 1.6 mg/mL and treated with TAMRA-Ub-PA 
(1.2 μM) for 8 min at 25°C. In-gel scan depicted in (A) and a Coomassie stain of this gel is shown in (B). DUB assignments shown in (A) 
based on MW of corresponding DUB. In-gel scan (A) and Coomassie stain (B) both correspond to experiment shown in Figure 3C (top). To 
obtain the blot shown in (C), the blot depicted in Figure 3C (top) was stripped and reprobed for UCH37. (D) Quantification of blot shown 
in (C). % UCH37-Ub-PA was determined (densitometry) by calculating the ratio of the top, UCH37-probe conjugated band to total UCH37 
levels. Data were normalized the DMSO (vehicle only) control. Data represent mean ± SD of 2 independent experiments. p < 0.05 *; p < 
0.01 **; p < 0.001 ***.
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Supplementary Figure 3: PEITC reduces USP1 levels in living cells. (A) HEK293T cells were incubated with PEITC or 
ML323 for 3 h. Whole cell lysates analyzed by SDS-PAGE and western blot. Data are representative of two independent experiments. (B) 
HEK293T cells were incubated with PEITC (15 μM) and/or bortezomib (bort., 300 nM) for 3 h at 37°C. Whole cell lysates analyzed by 
SDS-PAGE and western blot. Data represent three independent experiments performed in duplicate. (C) HEK293T cells were transiently 
transfected with HA-Ubiquitin. 24 h post-transfection, cells were incubated with bortezomib (300 nM) or with PEITC (15 μM) together 
with bortezomib (300 nM) for 3 h at 37°C. USP1 was immunoprecipitated and eluants were probed with anti-HA antibody and anti-USP1 
antibody. (D) HEK293T cells were treated with PEITC for 3 h at 37°C . WCLs were analyzed by SDS-PAGE and western blot. Actin is 
shown as a loading control. (E) Quantification of blot shown in (D). ‘ns’ = not significant.
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Supplementary Figure 4: PEITC treatment is synergistic with cisplatin at low concentrations but antagonistic at 
higher concentrations. (A) MCF-7 cells were incubated with PEITC, cisplatin or with a 1:1 combination of PEITC and cisplatin for 
24 h. Cell viability was measured using the CCK-8 assay. Data represent at least 4 replicates (n ≥ 4). (B) MCF-7 cells were treated with 
12.5 μM PEITC in combination with 3.8 or 7.5 μg/mL cisplatin for 48h. Inhibition of cell growth/viability was measured using the CCK-8 
assay and drug interaction was analyzed using Combenefit software. Data represent quadruplicate samples from 3 independent experiments 
(n = 12). (C) MCF-7 cells were treated with 50 μM PEITC, 15 μg/mL cisplatin or with a combination of 50 μM PEITC and 15 μg/mL 
cisplatin for 48h. Inhibition of cell growth/viability was measured using the CCK-8 assay and CI values were determined using the Bliss 
independence model as described in the materials and methods. Data represent quadruplicate samples from 3 independent experiments (n = 
12). (D) As in (C), drug interaction was analyzed using Combenefit. Data represent quadruplicate samples from 3 independent experiments 
(n = 12). ‘ns’ equals not significant. P < 0.05 *; P < 0.01 **; P < 0.001 ***.
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Supplementary Figure 5: PEITC decreases Ub-H2A and Ub-H2B levels in HeLa cells. (A-C) HeLa cells were incubated 
with PEITC or with DMSO (vehicle only) for 3h. Cells were harvested and subjected to standard histone extraction protocol, resolved on 
a 14% polyacrylamide gel and stained with InstantBlue (Expedeon, (A). (B) and (C) Histone extracts (equal protein load for each lane) 
were analyzed by SDS-PAGE and immunoblotted with anti-Ub-H2A and anti-Ub-H2B. Ponceau stain (B) or Coomassie (C) are shown to 
demonstrate loading. Data are representative of two independent experiments
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Supplementary Figure 6: Inhibition of rUCH37/ADRM1 by PEITC in the presence and absence of dithiothreitol. 
PEITC (1.5 mM) or DMSO (vehicle only control) was pre-incubated with rUCH37/ADRM1 (20 nM) for 15 min at 37 °C in assay buffer (25 
mM HEPES, 100 mM NaCl, 0.5 mM EDTA, pH 7.4) prior to the addition of Ub-Rho110MP (150 nM). Just before reaction was initialized, 
0 mM or 10 mM DTT was added. Hydrolysis of Ub-Rho110MP was monitored at 37 °C for 15 min by fluorescence (excitation wavelength 
492 nm, emission wavelength 525 nm).
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Supplementary Table 1:  Activity profiling of DUB inhibition by PEITC. SILAC-assisted MS data was collected from 
two biological replicates for both control (-PEITC) and treated (+PEITC) samples. Only those DUBs that had L/H SILAC 
ratios in both biological replicates (n=2) are reported. DUBs only identified with light signals in the PEITC treated samples 
are assigned an arbitrary value of 20. Those DUBs with statistically significant (p < 0.05) increases in their average L/H 
ratio in PEITC treated over control samples are highlighted in red.

See Supplementary File 1
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Supplementary Table 2: Representative chromatograms for DUBs identified from +/-PEITC treated SILAC-
assisted MS analysis. For each of the 35 DUBs, extracted ion chromatograms and isotopic envelopes of a representative 
target peptide m/z with both light (-PEITC) and heavy (+PEITC) modifications are colored in red and blue, respectively. 
Additionally, for each protein, a list of all unique peptides and their corresponding L/H ratios identified from a single mass spectrometry 
run is shown.
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