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Figure S1. Assessment of the cell permeability of JYQ-88. (A) Structure of JYQ-92. 

(B) Target engagement of JYQ-88 in HEK293T cells. HEK293T cells were incubated 

with a concentration series of JYQ-88 for 24 h, followed by cell lysis and incubation 

with PARK7 probe JYQ-92 for 1 h at 37 °C. The reactions were stopped by the addition 

of NuPAGE™ LDS sample buffer (4x). Samples were resolved by SDS-PAGE using 

a 12% Bis-Tris gel with MES SDS running buffer (Novex, NuPAGE) and visualized by 

fluorescence scanning on a Typhoon FLA 9500 (GE Healthcare Life Sciences) using 

a Cy5 channel (λex/em 635/655 nm). The disappearance of the JYQ-92-labeled band in 

the cell lysates as a result of HEK293T cells treatment with the indicated concentration 

of JYQ-88 is used as a measurement of cellular PARK7 engagement with JYQ-88. 
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Figure S2. Inhibition of PARK7 at 0.25, 0.5 and 1 µM final concentration of three 

PARK7 inhibitors and their amine precursor, determined using the PARK7 FP assay. 
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Figure S3. Activity evaluation of inhibitors against DUBs in HEK293T cells. (A) 

Inhibitors from structure modification. (B) Inhibitors from HTS. HEK293T cells were 

incubated with 5 µM of the indicated compounds for 24 h, followed by cell lysis and 

incubation with Rho-Ub-PA probe for 30 min at 37 °C. Samples were resolved by SDS-

PAGE using a 4-12% Bis-Tris gel with MOPS SDS running buffer (Novex, NuPAGE) 

and visualized by fluorescence scanning on a Typhoon FLA 9500 (GE Healthcare Life 

Sciences) using a Rhodamine channel (λex/em 473/530 nm), followed by transferring to 

Nitrocellulose membranes and Western blot analysis. 
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Figure S4. Assessment of covalent bond formation of JYQ-164 and JYQ-173 with 

PARK7. Purified recombinant PARK7 protein was analyzed by intact mass 

spectrometry following incubation with JYQ-164 or JYQ-173. Both inhibitors formed a 

covalent complex with PARK7 as indicated by a molecular weight increase of 520 Da 

(panel A) and 466 Da (panel B). 
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Figure S5. IC50 determinations. (A) IC50 determination of JYQ-164, JYQ-173, JYQ-88, 

and STK793590 for PARK7 using the DiFUMAc assay. (B) IC50 determination of JYQ-
88, JYQ-164, and JYQ-173 for UCHL1 using Ub-RhoMorpholine as substrate.  

 

 
Table S1. Inhibition values and selectivity ratios of JYQ-88, JYQ-164, and JYQ-173 

between PARK7 and UCHL1. The inhibition value is given as IC50 (µM). 

 

  



S8 
 
 

 

 

 

Figure S6. Cytotoxicity assay for JYQ-164 and JYQ-173 in A549 cells. (A) PARK7 

engagement of JYQ-164 and JYQ-173 in A459 cells. A549 cells were incubated with 

1 µM of the indicated compounds for 72 h, where the inhibitors were renewed after 36 

h, followed by cell lysis and incubation with PARK7 probe JYQ-92 for 1 h at 37 °C. 

The reactions were stopped by addition of NuPAGE™ LDS sample buffer (4x), 

followed by cell lysis, SDS-PAGE, fluorescence scanning, and immunoblotting against 

PARK7 and β-actin. β-actin was used as a loading control. (B) A549 cells were 

incubated with indicated concentration of JYQ-164 (left panel) or JYQ-173 (right panel) 

for 72 h where the inhibitors were renewed after 36 h. Cell viability was measured 

using the CellTiter-Blue assay. Relative viability was normalized to untreated control 

and corrected for background signal. 
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Figure S7. Assessment of PARK7 labeling in HEK293T and A549 cells with probes 

derived from PARK7 inhibitors JYQ-164 and JYQ-173. HEK293T (A) and A549 (B) 

cells were incubated with 5 µM final concentration of indicated probes or DMSO for 24 

h, followed by cell lysis, SDS-PAGE, fluorescence scanning, and immunoblotting 

against PARK7 and β-actin. β-actin was used as a loading control. 
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Figure S8. Assessment of cell permeability and cellular PARK7 labeling efficiency of 

JYQ-192, JYQ-196, and JYQ-197. (A) Representative confocal images of fixed A549 

cells treated with 5 µM final concentration of JYQ-192, JYQ-196, or JYQ-197 at the 

indicated time points. JYQ-196 (green) overlays with DAPI (blue) in the top panel, and 

JYQ-192 and JYQ-197 (blue) overlays with DAPI (gray) in the middle and bottom 
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panel, respectively. Scale bars = 10 µm. (B) A549 cells treated with 5 µM final 

concentration of JYQ-192, JYQ-196, JYQ-197, SulfoCy5 or BodipyFL at the indicated 

time points followed by cell lysis, SDS-PAGE, fluorescence scanning, and 

immunoblotting against PARK7 and β-actin. β-actin was used as a loading control. 
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Figure S9. Off-target validation of JYQ-196 in HEK293T and A549 cells. HEK293T 

cells and A549 cells were transfected with siControl or siPARK7 and incubated for 48 

h. 5 µM final concentration of JYQ-196 was added to the samples and cells were 

incubated for 4 h, followed by cell lysis, SDS-PAGE, fluorescence scanning, and 

immunoblotting against PARK7 and β-actin. β-actin was used as a loading control. 
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Figure S10. Degradation evaluation of PROTACs JYQ-187 and JYQ-188. (A) 

Structures of PROTACs JYQ-187 and JYQ-188. (B) PARK7 degradation efficacy with 

PROTACs JYQ-187, JYQ-188. A549 cells were incubated with indicated PROTACs 

for 8 h before cell lysis and western blot analysis. 
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Figure S11. Plate lay-out showing the LC-MS analysis results of the compound library. 

A representative number of compounds (38 in total) covering all rows and columns in 

the plate were analyzed as indicated: 30 nL of the crude compound mixtures from the 

10 mM synthesis plate was diluted in 30 µL ACN/H2O 1:1 v/v and analyzed by LC-MS 

(1 µL injection). Product formation was assessed qualitatively from the LC-MS spectra. 

Colors represent product quality. Green: main product peak; yellow: intermediate 

product peak; orange: minor product peak; red: no product observed; grey: not 

analyzed. Insert: example of a typical LC-MS trace (compound 131; well F06). 
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NMR Spectra  

1H-NMR and 13C-NMR of compound 1 in DMSO.  
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1H-NMR and 13C-NMR of compound 2 in DMSO.  
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1 H-NMR and 13C-NMR of compound 3 in DMSO.  
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1H-NMR and 13C-NMR of compound 4 in CD3OD.  
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1H-NMR of compound 5 in CD3OD. 
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1H-NMR of compound 59 in CD3OD and 13C-NMR of compound 59 in DMSO.  
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1H-NMR and 13C-NMR of compound 340 (JYQ-164) in DMSO. 
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1H-NMR and 13C-NMR of compound 415 in DMSO.   
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1H-NMR and 13C-NMR of compound 336 in DMSO.  
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1H-NMR and 13C-NMR of compound 133 in DMSO.  
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1H-NMR and 13C-NMR of compound 55 in DMSO.  

 

 

S

N

N

O

NH

O N

N

Cl

N
S O
O



S26 
 
 

1H-NMR and 13C-NMR of compound 108 in DMSO.  
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1H-NMR and 13C-NMR of compound 334 in DMSO.  
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1H-NMR and 13C-NMR of compound 199 in DMSO.  
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1H-NMR and 13C-NMR of compound 84 (JYQ-173) in DMSO.  
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1H-NMR and 13C-NMR of compound 482 in DMSO.  
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1H-NMR and 13C-NMR of compound 483a in CDCl3.  
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1H-NMR and 13C-NMR of compound 477 in CDCl3.  
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1H-NMR and 13C-NMR of compound 479 in DMSO.  
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1H-NMR and 13C-NMR of compound JYQ-187 in DMSO.  
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1H-NMR and 13C-NMR of compound JYQ-188 in DMSO.  
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1H-NMR of compound 480 in DMSO.  
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1H-NMR and 13C-NMR of compound 481 in DMSO.   
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1H-NMR and 13C-NMR of compound JYQ-191 in DMSO.  
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1H-NMR and 13C-NMR of compound JYQ-192 in DMSO.  

 

 



S40 
 
 

1H-NMR and 13C-NMR of compound JYQ-194 in DMSO.  
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1H-NMR and 13C-NMR of compound JYQ-195 in DMSO.  
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1H-NMR and 13C-NMR of compound JYQ-196 in DMSO.  
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1H-NMR and 13C-NMR of compound JYQ-197 in DMSO. 
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