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Table S1. The inhibitory activity of modified warheads[a], related to Figure 1 

 

Cpd R 

 IC50 (nM)[a]  

HDAC1 HDAC3 HDAC8 

13 

  

72.0±10.0 [b] 13.0±1.0 [b] 88.2±7.0 

14  

  

227.4±6.3 28.8±6.5 600.6±124.0 

15  
  

61.4±4.6 10.8±1.2 83.2±2.5 

16  

 

405.6±51.5 793.9±240.6 1,237.5±453.3 

17  
  

235.1±4.8 188.2±0.6 684.5±54.0 

18  

  

148.0±7.1 53.5±15.6 293.7±56.6 

19  
  

57.4±4.6 17.7±0.8 67.5±7.4 

TSA  0.28±0.02 1.6±1.1 6.2±0.02 

YX968  591.0±87.5 283.8±50.6 740.1±302.7 
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XZ9002[b]  650.0±70.0[b] 350.0±70.0[b] 1,093.0±73.5 

 
[a] IC50 was determined using Prism [log(inhibitor) vs. response (three parameters) and least-square fit]. 

Each value is the average of two independent assays ± standard deviation.  
[b] Data from Xiao et al.1 
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Table S2. The abundance changes of core subunits in the HDAC1/2/3-containing complexes after 

YX968 treatment in proteomic studies, related to Figure 4. 

MM.1S  MDA-MB-231 

Gene 

name 
LogFC 

P-

Values 

Adj.P-

Value 

 Gene 

name 
LogFC 

P-

Values 

Adj.P-

Value 

RCOR1 -1.2E-01 2.2E-01 8.2E-01 
 

RCOR1 -2.0E-02 4.4E-01 8.6E-01 

RCOR3 -5.2E-01 1.2E-03 4.1E-01 
 

RCOR3 -1.8E-02 7.0E-01 9.3E-01 

MTA1 3.4E-02 6.3E-01 8.8E-01 
 

MTA1 6.8E-03 8.8E-01 9.7E-01 

MTA2 -5.5E-02 1.8E-01 8.2E-01 
 

MTA2 2.2E-02 3.7E-01 8.2E-01 

SIN3A 2.8E-02 7.1E-01 9.2E-01 
 

MTA3 -1.5E-02 7.7E-01 9.5E-01 

MIDAS -4.7E-01 1.5E-01 8.2E-01 
 

SIN3A -4.4E-02 1.5E-01 7.0E-01 

DNTTIP1 -1.5E-01 8.4E-01 9.5E-01 
 

SIN3B -7.4E-03 8.3E-01 9.7E-01 

DNTTIP2 3.0E-03 9.4E-01 9.8E-01 
 

MIDEAS 8.6E-02 3.3E-01 8.1E-01 

MIER1 -5.1E-01 8.7E-03 4.1E-01 
 

DNTTIP1 -5.1E-03 9.1E-01 9.8E-01 

MIER3 -9.3E-01 1.5E-03 4.3E-01 
 

DNTTIP2 2.6E-04 1.0E+00 1.0E+00 

GPS2 -4.9E-01 4.6E-02 8.2E-01 
 

MIER1 -4.6E-02 2.5E-01 7.7E-01 

TBL1X 1.1E-01 6.7E-02 8.2E-01 
 

MIER2 -7.8E-02 4.8E-01 8.7E-01 

TBL1XR1 9.1E-02 4.0E-01 8.2E-01 
 

GPS2 -1.4E-01 3.7E-02 5.9E-01 

NCOR1 -6.9E-01 5.7E-05 1.2E-01 
 

TBL1XR1 2.5E-03 9.2E-01 9.8E-01 

SAP130 -1.9E-01 6.0E-02 8.2E-01 
 

NCOR1 -4.7E-01 2.9E-07 2.1E-03 

SUDS3 1.7E-01 1.6E-01 8.2E-01 
 

NCOR2 -2.3E-01 1.6E-03 3.7E-01 

ARID4B 1.4E-01 2.4E-01 8.2E-01 
 

SAP30 -1.3E-02 8.0E-01 9.6E-01 

RBBP4 -2.0E-02 4.5E-01 8.4E-01 
 

SUDS3 -2.8E-02 3.9E-01 8.4E-01 

RBBP7 1.2E-01 2.2E-01 8.2E-01 
 

ARID4B -6.3E-03 9.0E-01 9.8E-01 

CHD4 5.0E-02 2.5E-01 8.2E-01 
 

RBBP4 -1.8E-02 5.0E-01 8.8E-01 

MBD2 1.3E-01 1.3E-01 8.2E-01 
 

RBBP7 -7.1E-03 8.7E-01 9.7E-01 

MBD3 1.1E-01 4.0E-01 8.3E-01 
 

CHD3 -2.5E-02 6.3E-01 9.1E-01 

GATAD2A -9.0E-02 2.1E-01 8.2E-01 
 

CHD4 1.5E-01 1.7E-01 7.0E-01 

GATAD2B 8.0E-02 4.1E-01 8.3E-01 
 

MBD2 7.1E-02 2.2E-01 7.5E-01 
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KDM1A -2.4E-01 4.0E-02 8.2E-01 
 

MBD3 5.4E-02 2.3E-01 7.6E-01 

BAHD1 -2.7E-01 1.8E-01 8.2E-01 
 

GATAD2A 2.8E-02 4.9E-01 8.8E-01 

RERE 4.1E-01 5.2E-01 8.4E-01 
 

GATAD2B 5.5E-02 1.7E-01 7.0E-01 

ATN1 1.0E-01 4.9E-01 8.4E-01 
 

KDM1A 7.3E-03 7.4E-01 9.5E-01 

    
 

RERE -5.4E-02 4.2E-01 8.5E-01 

    
 

ATN1 -2.0E-02 7.5E-01 9.5E-01 
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Figure S1 

 

 

Figure S1. Representative HDAC targeting PROTACs, related to Introduction and Figure 1 

Sources: 1,2 2,1 3,3 4,4 5, 6,5 7,6 8,7 9,8 10,9 11,10 and 12.11 
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Figure S2 

 

 

 

Figure S2. mRNA levels in BC cell lines, related to Figures 1 to 3  

The mRNA data are obtained from CCLE (Cancer Cell Line Encyclopedia) and plotted for a panel 

of BC cell lines. The cell lines are clustered according to breast cancer subtypes. Her2, HER2-

enriched, Luminal, ER+, TNBC, triple-negative breast cancer.  
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Figure S3 

 

 

 

Figure S3. Representative data of Western blotting validation of HDAC3 and HDAC8 

degradation. Related to Figures 1 and 2  

MDA-MB-231 cells were treated with the indicated compounds at the specified concentrations for 

8 h. The cell lysates were subjected to Western blotting using antibodies against the indicated 

proteins. Protein band intensities were quantified using ImageJ and normalized against that of 

GAPDH. Relative levels of HDAC3 and HDAC8 after treatment are shown. 
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Figure S4 

 

 

Figure S4. Dose-response and mechanism of target degradation by YX968, related to Figures 

2 and 3  

(A and B) MDA-MB-231 cells were treated YX968 at the indicated concentrations for 8h. The 

lysates of treated cells were subjected to Western blotting using antibodies against the indicated 

proteins. 
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(C) MDA-MB-231 cells were pretreated with MG132, bortezomib, MLN4924, CB-5083, 

bafilomycin A1, or 3-mrthyladenine at the specified concentrations for 2 h. YX968 was then 

added, and cells were allowed to grow for 6 more hours. The cells were lysed, and lysates were 

subjected to Western blotting using antibodies against the indicated proteins. 

(D) In vitro HDAC I/II-Glo assay was performed with recombinant HDAC3/NCOR2 proteins or 

HDAC8 protein with or without the VHL complex. Inhibitory cooperativity (α) was calculated 

based on IC50 (YX968)/IC50 (YX968+VHL). Error bars are mean ± SEM from three independent 

replicates. 
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Figure S5 

 

 

 

Figure S5. RNA-seq analysis in MDA-MB-231 cells treated with YX968, related to Figure 5.  

(A) Heatmap analysis of gene expression data (triplicates from cells treated with DMSO and 50 

nM YX968 for 6h) and a volcano plot of DEGs.  

(B) Heatmap analysis of gene expression data (triplicates from cells treated with DMSO and 50 

nM YX968-NC for 6h) and a volcano plot of DEGs. 

(C) Heatmap analysis of gene expression data (triplicates from cells treated with DMSO and 3 nM 

YX968 for 14h) and a volcano plot of DEGs. 
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(D) Heatmap analysis of gene expression data (triplicates from cells treated with DMSO and 30 

nM YX968 for 14h) and a volcano plot of DEGs. 
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Figure S6 

 

 

 

Figure S6. Effects of YX968 on cell cycle and clonogenic growth of breast and lung cancer 

cell lines, related to Figure 6. 

(A) Effects of YX968 on cell cycle profiles. MDA-MB-231 cells were treated for 24h and 

subjected to flow cytometry analysis. The P value was calculated based on two-way ANOVA.  

(B and C) The indicated cell lines were exposed to DMSO, YX968 (A) and XZ9002 (B) at the 

indicated concentrations. Colonies were fixed and stained after treatment.  
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