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Table S1. IC50s of the select compounds against 1i, 2i of the immunoproteasome and 1c, 

2c of the constitutive proteasome 

 
ID 

IC50 (µM) 

 1i - PAL 1c - LLE 2i - VLR 2c - VLR 

 PKS3053 > 33.3 > 33.3 > 33.3 > 33.3 

 PKS21210 > 33.3 > 33.3 > 33.3 > 33.3 

 PKS21272 > 33.3 > 33.3 > 33.3 > 33.3 

 PKS21209 > 33.3 > 33.3 > 33.3 > 33.3 

 PKS21265 > 33.3 > 33.3 > 33.3 > 33.3 

 PKS21266 > 33.3 > 33.3 > 33.3 > 33.3 

 PAL: Ac-PAL-AMC; LLE: Z-LLE-AMC; VLR: Z-VLR-AMC 

 
 

Table S2. Protease selectivity of select compounds against Chymotrypsin, Cathepsin L and 

Trypsin. Percentages of remaining hydrolysis activity of each protease were measured in the 

presence of the compounds at concentrations 100, 33.3 and 11.1 μM and calculated relative to 

enzymatic activity in the presence of DMSO. Results are means from two independent experiments 

and each in triplicate. 

 
 Enzyme activity % at indicated compound concentrations 

 Chymotrypsin Cathepsin L Trypsin 

 100 μM 33.3 μM 11.1 μM 100 μM 33.3 μM 11.1 μM 100 μM 33.3 μM 11.1 μM 

PKS3053 0.0 16.0 77.6 60.7 109.2 112.8 154.6 106.7 84.8 

PKS21210 118.4 109.1 95.3 91.1 101.6 105.6 100.6 122.7 120.0 

PKS21272 102.4 99.3 99.1 117.2 114.5 112.0 186.5 120.5 89.5 

PKS21209 114.8 106.3 104.2 115.3 109.0 105.8 268.8 179.5 134.0 

PKS21265 104.1 99.0 96.4 126.2 112.2 112.0 244.7 178.0 144.1 

PKS21266 105.6 101.2 101.7 114.8 113.2 108.5 175.9 199.1 159.2 
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Supplementary Experimental section  

Materials: α-Chymotrypsin (cat. No. C4129), Trypsin from porcine pancreas (cat. No. T-8253) 

and Cathepsin L from human liver (cat. No. C6854) were purchased from Sigma-Aldrich. Suc-

LLVY-AMC, Z-LLE-AMC, Z-LRR-AMC, Ac-ANW-AMC and Suc-LY-AMC (cat. No. S-260) 

was from Boston Biochem and Z-FR-AMC (cat. No. GWB-E9DD43) was from GenWay 

Biotech.  Proteasome-Glo™ Chymotrypsin-Like Cell-Based Assay kit (cat. No. G8660) and 

CellTiter-Glo® Luminescent Cell Viability Assay kits (cat. No. G7570) were from Promega 

(Madison, WI).  Complete Media (CM) is RPMI 1640 (LTI 11875-085) with 10% FCS (cat. No. 

26140), 1% L-glutamine (cat. No. 25030-081), 50μg/ml gentamicin (cat. No. 15750-060) were 

from Gibco. Separation Media (SM) is RPMI 1640 (LTI 11875-085) with 2.5mM EDTA (Gibco 

15575-038).  Lympholyte®-H Lymphocyte Separation Medium (CL5020) was from Cedarlane 

Laboratories. 96-well round bottom plates (Falcon 3077). Unifilter GF/C plates (cat. No. 

5007185) were from Packard. 3H-thymidine (Net-027005MC) was from PerkinElmer. 

Protease selectivity assays 

Protease selectivity of select compounds was performed as reported with minor changes.1 Briefly, 

1 μL of select compound at concentrations of 100, 33.3 and 11.1 μM in DMSO were spotted into 

the bottom of a black 96-well plate. Reaction buffer (100 μL, see table below) containing proteases 

and their substrates were dispensed into each well, and the plate was then spun in a simple benchtop 

plate centrifuge at 1000 rpm for 1 min, followed by recording the fluorescence of the product AMC 

(λex 360 nm and λem 460 nm) on a SpectraMax M5 plate reader over 1.5 h. Percentages of 

remaining activity of proteases were calculated relative to DMSO. 
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Protease (final con.) Substrate (final con.) Buffer 

α-Chymotrypsin (2 nM) Suc-Leu-Tyr-AMC (50 μM) 

50 mM Tris, 100 mM NaCl, 5 

mM CaCl2, 0.01% Tween 20, 

pH 8.0 

Trypsin from porcine 

pancreas (4 nM) 
Z-FR-AMC (12 μM) 

50 mM Tris, 100 mM NaCl, 5 

mM CaCl2, 0.01% Tween 20, 

pH 8.0 

Cathepsin L from human liver 

(2 nM) 
Z-FR-AMC (37.5 μM) 

100 mM sodium acetate, 5 mM 

DTT, 1 mM EDTA, pH 5.5 

 

Human PBMC Proliferation Assay  

All Informed consents were obtained from blood donors after the nature and possible 

consequences of the studies were explained. 

 

PBMC Isolation- The procedure was carried out as our previous report.1 In brief, the EDTA-

treated blood samples from donors were separated by Ficoll as follows:  The syringes of blood 

were inverted to mix and divided equally among 50ml tubes (~20ml/tube) containing 20ml 

separation media (SM), RPMI 1640 with 2.5mM EDTA, and carefully loaded on top of 10ml of 

Ficoll in each tube. Tubes were spun at 1800 rpm for 20 min (low brake). The interfaces from 

each two tubes were combined into one 50ml tube, brought up to 45ml with SM and spun at 

1700 rpm for 8 min.  Supernatant was aspirated; and cells were resuspended in 45ml SM and 

spun at 1100 rpm (to remove platelets) for 8 min.  Cells were then resuspended in Complete 

Media (CM). 

Methods: These experiments were carried out as our previously reported with slight changes.1 

Compounds were tested in a series 3x concentration dilution (final concentrations were from 3 

µM to 0.56 nM as indicated in plate map).  10l of each appropriate dilution in CM were added 
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to the appropriate wells. The PBMC cells in CM at 1 x 106/mL, 100µl/well (100,000 cells/well) 

were then added to the appropriate wells of the plates and were incubated for 1hr at 37oC, 5% 

CO2  prior to adding the stimuli,  50µl Anti-human CD3 at 0.5 µg/ml. All wells were brought up 

to 200µl with 0.1% DMSO/CM.  The plates were incubated at 37oC, 5% CO2 for 5 days. On day 

5, 100µl supernatant was removed from each well of the PBMC assay plates, and 0.5Ci of 3H-

Thymidine in 100l CM was added to each well, and incubated for 6 hours. The assay plates 

were harvested on a Packard Filtermate Harvester according to the manufacturer’s instruction.  

The plates were dried overnight at room temperature or for 1hr in a 37oC vacuum oven and then 

50l/well PerkinElmer Microscint-20 scintillant was added.  The plates were then counted on a 

Packard TopCount scintillation counter. 

Plate map for assay of anti-human CD3 antibody stimulated human PBMC Proliferation  
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1H and 13C NMR Spectra 
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HRMS 
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HPLC 
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