
 
 
Supplementary Table 1. List of direct ZBTB7A-activated and -repressed genes based on BETA. 

 
 
 
 



 2 

  
Supplementary Table 2. List of ZBTB7A-suppressed genes which contain AR and ZBTB7A overlapping binding 

sites based on BETA. 
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Supplementary Table 3. List of androgen-stimulated and androgen-repressed long non-coding RNAs (lncRNA) 

in VCaP PCa cells. 
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Supplementary Figure 1. AR and ZBTB7A cobinding sites are enriched in promoter regions.  

ZBTB7A ChIP-Seq was done in VCaP cells cultured in full FBS and the genomic distribution of AR and ZBTB7A 

co-binding sites was shown. 
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Supplementary Figure 2. ZBTB7A chromatin binding at AR-Rb co-binding sites is increased by DHT.  

(A) ZBTB7A ChIP-Seq was done in VCaP cells treated with or without 10nM DHT for 4h in hormone-depleted 

media. The heatmap for the signal intensities of aligned reads across all AR-Rb co-binding sites (±3 kb) was 

shown and The ZBTB7A bindings were then compared with Rb and AR bindings in DHT treated VCaP cells (4h). 

(B) Rb protein expression (by immunoblotting) was not changed by siRNA against ZBTB7A versus siNTC (cells 

were pretreated with 10nM DHT). 
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Supplementary Figure 3. ZBTB7A mediates AR transcriptional repression on PCAT-1 lncRNA.  

(A) PCAT-1 expression was measured in VCaP cells treated with an HDAC1 inhibitor, mocetinostat, at 0-5µM 

with/out 10nM DHT. (B) PCAT-1 expression was measured in parental LNCaP and LNCaP-AR cells (stably 

overexpressing AR) treated with 0-10nM DHT for 24h. (C) Using previously generated VCaP xenograft model, 

PCAT-1 expression was measured at stages of pre-castration, 4d post castration, and castration-resistant 

relapsed tumor (N=6). (D) AR and ZBTB7A binding sites on PCAT-1 loci were identified as S1 and S2, 

respectively. ChIP-qPCR assays for AR and ZBTB7A on both S1 and S2 binding sites were performed (cells 

were treated with/out DHT for 4h). The primers are PCAT1-S1 forward: 5’-TACACCAAGGAAAAGGCAGC-3’; 

reverse: 5’-TAAGGCTCACATGGGAGGAC-3’ and PCAT1-S2 forward: 5’-ACCCAGGGATCAACAACCAA-3’; 
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reverse: 5’-ATTTTGCCTGGTTCTTGGCC-3’. (E) PCAT-1 expression was measured in VCaP-tet-shZBTB7A 

cells treated with 0.1 µg/ml doxycycline for 2d and with or without 10nM DHT. 

 

Supplementary Figure 4. The previously identified 77 AR-repressed DNA replication genes in VCaP cells are 

similarly AR-repressed in C4-2 cells and this repression activity of AR is partially dependent on Rb expression.  

C4-2 cells stably expressing tetracycline-regulated lentiviral shRNA against Rb (C4-2-tet-shRB) were established 

and the RNA-seq analyses were performed in these cells treated with doxycycline (0.05 ug/ml) for 3d and/or 

10nM DHT for 1d. The heatmap view of the previously identified AR-repressed DNA replication genes was 

shown.  
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Supplementary Figure 5. ZBTB7A is recruited by AR to the promoter regions of E2F-regulated DNA replication 

genes in C4-2 cells.  

(A) C4-2 cells were treated with siNTC, siNTC plus enzalutamide, or siAR, and followed by the treatment of 

ethanol or 10nM DHT (30min). The protein extracts were subjected to immunoblotting for AR. (B) The chromatin 

extracts were then subjected to ChIP-qPCR at indicated sites 
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Supplementary Figure 6. ZBTB7A does not enhance Rb binding at the promoters of the DNA replication genes. 

(A, B) C4-2 cells treated with siNTC versus siZBTB7A were subjected to (A) immunoblotting and (B) ChIP-qPCR 

for Rb binding at the indicated sites. (C) ChIP-qPCR for Rb binding in C4-2-tetZBTB7A cells treated with/out 

doxycycline for 2d. Note: these experiments were done in the presence of DHT. 
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Supplementary Figure 7. The dose of doxycycline used to induce ZBTB7A expression does not affect C4-2 cell 

growth.  

C4-2 cells were treated with DMSO or 0.1µg/ml doxycycline for 0-6d and the cell proliferation was measured by 

counting the number of live cells.  

 

 

Supplementary Figure 8. The dose of doxycycline used to induce ZBTB7A expression does not affect animal 

health and the growth of C4-2 xenograft tumor.  

(A, B) C4-2 xenograft tumors were established in castrated male SCID mice. The mice (N=3) were then fed with 

doxycycline-supplemented diet. (A) The body weight and (B) the tumor volume (average) were then recorded.   
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Supplementary Figure 9. The combined treatment of testosterone and doxycycline (inducing ZBTB7A 

expression) represses the expression of E2F-regulated DNA replication genes.  

A cohort of 24 mice bearing C4-2-tet-ZBTB7A CRPC xenograft tumors (~50mm3) were randomly divided into 

four arms: (1) on regular diet with vehicle injection (cotton oil); (2) on regular diet with testosterone treatment 

(10mg/kg via i.p. injection per day); (3) on doxycycline-supplemented diet with vehicle injection (cotton oil); and 

(4) on doxycycline-supplemented diet with the same testosterone treatment. After 39d treatments, the tumor 

biopsies were immediately taken after the mice were sacrificed and the mRNA was examined for three DNA 

replication genes.  

 


