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Supplementary Information Inventory: 

Figure S1, related to Figure 1.  

Figure S2, related to Figure 2.  

Figure S3, related to Figure 2.  

Figure S4, related to Figure 3.  

Figure S5, related to Figure 3.  

Figure S6, related to Figure 4.  

Figure S7, related to Figure 5.  

Figure S8, related to Figure 5.  

Figure S9, related to Figure 5.  

Figure S10, related to Figure 6.  

Figure S11, related to Figure 6.  

Figure S12, related to Figure 6.  

Figure S13, related to Figure 7.  

Table S1, related to Figures 5 and 6 
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Figure S1. Validation of SETD7 and MLL1 activity  

(A, B) Validation of SETD7 (A) and MLL1 (B) activity using 1µM methyltransferase proteins titrated at a series 

of FOXA1 peptide concentrations. (C) Immunoblotting for SETD7 and MLL1 in V5-FOXA1-overexpressing 

LNCaP cells immunoprecipitated with V5 and treated with or without doxycycline (0.5µg/ml). 
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Figure S2. Change of histone markers at FOXA1 binding sites in response to LSD1 and SETD7 inhibition  

(A) ChIP–qPCR for FOXA1 at indicated FOXA1 binding sites (FXBSs) in 22Rv1cells transfected with or without 

siSETD7 and with or without LSD1 inhibitor (GSK2879552, 100µM). (B) ChIP–qPCR for H3K27ac and H3K4me2 

at Indicated FOXA1 binding sites in LNCaP treated with GSK2879552 (100µM) or PFI-2 (1µM) alone or the 

combination for 4h.   
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Figure S3. SETD7 inhibition partially rescues LSD1-i-disrupted chromatin binding of FOXA2 

ChIP–qPCR for FOXA2 (antibody purchased from Millipore, 17-10258) at indicated FOXA2 binding sites 

(FX2BSs) in PC-3 cells treated with ORY1001 or its combination with MM102 (50µM) or PFI-2 (1µM) for 4h.   
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Figure S4. Decreased SETD7 expression is associated with more aggressive PCa  

(A) Kaplan–Meier curve for the progression-free survival in the tumors with higher SETD7 expression (red, the 

top 25%) versus with lower expression (blue, the bottom 25%) (TCGA dataset). (B) SETD7 expression in PCa 

with different Gleason scores (TCGA). (C, D)  Kaplan–Meier curve for the relapse-free survival in PCa tumors 

with higher SETD7 expression (red, the top 50%) versus with lower expression (blue, the bottom 50%) in DKFZ 

(1) and CIT (2) datasets. 
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Figure S5. SETD7 expression is decreased by androgen deprivation treatments  

(A) qRT-PCR for SETD7 expression in LNCaP cells treated with enzalutamide (10µM) for 0, 3, or 7 days. (B) 

Immunoblotting for SETD7 in LNCaP cells treated with enzalutamide, hormone-depletion (CSS), or enzalutamide 

plus hormone-depletion. (C) qRT-PCR for SETD7 expression in PCa cell lines treated with vehicle or DHT (10nM 

for LNCaP and 22Rv1; 0.1, 1, or 10nM for VCaP and C4-2). (D) Genome view of AR binding (ChIP-seq) in VCaP, 

C4-2, and LNCaP cells treated with 10nM DHT (3-5). 
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Figure S6. SETD7 silencing induced cell migration is dependent on K270 methylation of FOXA1 

(A) Immunoblotting for V5 in V5-FOXA1WT or V5-FOXA1K270R-overexpressing (doxycycline-regulated) 22Rv1 

cells treated with 0, 01, or 0.5µg/ml doxycycline. (B) Migration assay in these stable cells (induced with 0.5µg/ml 

doxycycline) transfected with siNTC or siSETD7.  
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Figure S7. SETD7 silencing enhances AR chromatin binding but not its transcriptional activity 

(A) GSEA of hallmark_androgen_response genes for SETD7-activated and repressed genes. (B, D) qRT-PCR 

for AR-regulated genes in 22Rv1 cells (B) or LNCaP cells (D) treated with/out DHT and transfected with siNTC 

or siSETD7. (C) Immunoblotting for AR and SETD7 in LNCaP cells stably infected with shNTC or shSETD7. (E) 

ChIP-qPCR of AR at indicated AR binding sites in LNCaP cells treated with/out DHT and stably infected with 

lentiviral shNTC or shSETD7. 
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Figure S8. SETD7 function is opposite to LSD1 and FOXA1 

(A) GSEA dot plot for shFOXA1 versus shNTC (GSE37314), LSD1 inhibitor (ORY-1001) vs vehicle-treated 

(GSE209889), and siSETD7 versus siNTC in 22Rv1 cells using hallmark gene sets. (B) SETD7-repressed genes 

in UW mCRPC dataset (6). 
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Figure S9.  MLL1-regulated genes are not enriched for FOXA1 targets. 

(A) Immunoblotting for MLL1 in 22RV1 cells transfected with siMLL1 or siNTC. (B) GSEA plot for the association 

of FOXA1 targets with siMLL-regulated genes. (C) GSEA dot plot for functional enrichment of differentially 

regulated genes in 22Rv1 cells transfected with siSETD7 versus siNTC or siMLL1 versus siNTC using hallmark 

gene sets. 
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Figure S10. FOXA1 and LSD1 chromatin bindings sites are overwhelmingly overlapped 

(A) Venn diagram for previously published ChIP-LSD1 peaks and ChIP-FOXA1 peaks in LNCaP cells. (B) 

Heatmap view for LSD1 binding and FOXA1 binding. 
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Figure S11. SETD7 binding peaks are enriched for genes promoting cancer development   

KEGG pathway analysis for genes containing nearby SETD7 binding peaks. 
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Figure S12.  SETD7-directly-repressed genes are highly expressed in metastasis sites 

Box plot for the average expression of identified SETD7-directly-repressed genes in metastasis sites of CRPC 

using SU2C dataset. 
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Figure S13.  FOXA1 is reprogrammed in PCa cells with loss of SETD7 expression  

(A) Venn diagram for FOXA1 binding sites (FOXA1 ChIP-seq) in 22Rv1 cells stably expressing shNTC or 

shSETD7. (B) Heatmap view for FOXA1 binding intensity at lost, reserved, and gained FOXA1 binding sites. (C) 

ChIP-qPCR of FOXA1 at gained sites in 22Rv1 cells treated with PFI-2 (1µM) or PFI-2 plus GSK2879552 

(100µM). (D) ChIP-qPCR of FOXA1 at ZBTB16 enhancer (containing AR and FOXA1 binding motifs). (E) List of 

22 SETD7-directly-repressed genes associated with gained FOXA1 binding. (F) qRT-PCR for GRID2 expression 

in 22Rv1 stable cells with SETD7 silencing transfected with siNTC or siFOXA1. (G) Box plots for SETD7-directly-

repressed genes in normal and primary PCa samples (TCGA) and mCRPC samples (SU2C). 

  



 19 

 

Table S1.  LIST of SETD7-regulated genes  
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SUPPLEMENTARY MATERIALS AND METHODS 

List of ChIP-qPCR primers: 

KLK3-ARE Forward, 5’-GCCTGGATCTGAGAGAGATATCATC-3’    

 Reverse, 5’-ACACCTTTTTTTTTCTGGATTGTTG-3’ 
NKX3.1-ARE Forward, 5’-CTGGCAAAGAGCATCTAGGG-3’ 
 Reverse, 5’-GGCACTTCCTGAGCAAACTT-3’ 
FKBP5-ARE Forward, 5’-CTCTCCAACCTGCACTCCAT-3’;  
 Reverse, 5’-TAAAAGCACACAGGCGTGAA-3’ 
ZBTB16-ARE Forward, 5'-ACACCATGGCCTGTTGTAAA-3' 
 Reverse, 5’-AAAACAGCAGACCCAAA-3’ 
RAB11B-FXBS Forward, 5’-ACTTACAGCAATGATGGGGAC-3’                        
 Reverse, 5’- CCTGACCCATTGATCTGTTTGT-3’ 
CDK1-FXBS Forward, 5’-TGCCTATCAGTAGTGCCCAA-3’   
 Reverse, 5’-GTTCAGAAGAGCAAACAAGGAA-3’ 
SPRY4-FXBS Forward, 5'-GGCATCTGGCCTGGCATATAA-3' 
 Reverse, 5'-AACACAATGCATGGCACACAG-3' 
RET-FXBS Forward, 5'-CCCAAGGCAGAGGGCATAAG-3' 
 Reverse, 5'-CTGCTCGTCCTCTGAAAACCT-3' 
RUFY1-FXBS Forward, 5'-ACCAGCTTACTGGGTTTCAGAG-3' 
 Reverse, 5'-CCCATTATCTTGTCGCATTGCC-3' 
PDK1-FXBS Forward, 5'-GGTCAGCAAAGGCAAATGGC-3' 
 Reverse, 5'-CAAGGAAGCAAACAGCTGCC-3' 
GRID2-FXBS Forward, 5'-CTTGCAGCCTTTTCTGCGTT-3' 
 Reverse, 5'-AGAACACCAAGCCATGCGTA-3' 
ALG10-FXBS Forward, 5'-GTTTTGACACTTTGTGCGCC-3' 
 Reverse, 5'-GGATCCGGAAAGATCGGGTC-3' 
ACVR1C-FXBS Forward, 5'-GGAGCCTCCGGGACTAGATA-3' 
 Reverse, 5'-CAATCGCCGCGTAGTTGAAG-3' 
NDC80-FX2BS Forward, 5’-GCCATGAGTCACAGAAGGTTG-3’ 
 Reverse, 5’-TCAGTGATAACCATACCAAACTGG-3’ 
TP63-FX2BS Forward, 5’-ACTCATCTGTTTACCTTTTGCTGT-3’ 
 Reverse, 5’-TGTGGTTCTGAGGCTGAGTG-3’ 
WNT7A-FX2BS Forward, 5’-GCGTCAGTGAATGGTTGCTG-3’ 
 Reverse, 5’-AAACTGGTTCCTGCCATCAG-3’ 
CDK1-FX2BS Forward, 5’-AAACAGCCTTCCAGGGAGTG-3’ 
 Reverse, 5’-ATCCAAGTCAAAGGTAGCTGGA-3’ 

 

List of shRNAs: 
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shSETD7-1 Target sequence 5’-AATCCGTCATCGTCCAGGT-3’    
shSETD7-2 Target sequence 5’-AAATTTCCCATAAAGTGCG-3’ 

 

List of antibodies used for immunoblotting  

Cells were boiled with 2%SDS, and proteins were detected with primary antibodies, including anti-V5 (Abcam, 

ab9116), anti-MLL1 (Abcam, ab243867), anti-FOXA1 (Abcam, ab23738), anti-SETD7 (CST, 2813S), anti-

CoREST (Abcam, ab183711), anti-GAPDH (Abcam, ab8245), anti-H3K4me1(Abcam, 8895), anti-H3K4me2 

(Millipore, 07-030), anti-H3K27ac (Abcam, ab4729), and anti-IgG (Millipore, 12-370). The gels shown are 

representative of at least three independent experiments.  

 

ChIP-seq Analysis:  

For ChIP preparation, cells were fixed with 1% formaldehyde and lysed by the ChIP lysis buffer (1% SDS, 5mM 

EDTA, 50mM Tris–HCl pH 8.1). Chromatin was sheared to ~500-800bp fragments (for ChIP-qPCR) or ~300bp 

fragments (for ChIP-seq) using the Bioruptor Sonicator (Diagenode). Immunoprecipitation was performed using 

ChIP grade antibodies. The precipitated protein-DNA complexes were then reverse-crosslinked at 65oC, followed 

by DNA purification. The extracted DNA was subjected to ChIP-qPCR (primers are listed above) using the SYBR 

green method or ChIP-seq analysis. ChIP-seq libraries were constructed using the SMARTer ThruPLEX DNA-

Seq Prep Kit (Takara Bio USA). Next-generation sequencing (51nt, single-end) was performed using Illumina 

HiSeq2500. ChIP-sequencing reads were mapped to the hg19 human genome using bwa (version 0.7.17-r1188) 

with aln and sampe sub-commands. Samtools (version 1.9) was used to convert SAM files to BAM format. The 

significance of enriched ChIP peaks was evaluated using MACS2 (version 2.1.4) (7). The Intervene (version 

0.6.5) was used to analyze peak intervals, determine overlapped regions, and generate Venn diagrams. The 

signals associated with genomic regions were visualized using compueMatrix and plotHeatmap tools from 

deepTools (version 3.3.0). computeMatrix with reference-point mode was used to calculate scores for each 

genomic region, and plotHeatmap was used to create a heatmap for scores associated with genomic regions. 

Motif enrichment analysis was performed by using SeqPos with the default setting. Binding and Expression 
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Target Analysis (BETA) was performed by BETA software package (version 1.0.7) with default parameters to 

integrate ChIP-seq with differential gene expression data to predict direct targets. Antibodies used for ChIP were 

anti-SETD7 antibody (Cell signaling, 2813s), anti-FOXA1 (Abcam, ab23738), and anti-V5 (Thermo Fisher 

Scientific).  

 

RNA-seq Analysis: 

RNA was extracted from cell lines with TRIzol reagent (Invitrogen) and RNA from tumor tissue samples was 

extracted using TissueLyser LT (Qiagen) and RNeasy Kit (Qiagen). Quantitative real-time PCR (qRT-PCR) was 

performed using Fast 1-step Mix (Thermo Fisher Scientific) on a QuantStudio 3 PCR machine. All qRT-PCR 

results were normalized to GAPDH and quantitated using ΔΔCt method. Taqman primers and probes for SETD7, 

GRID2, ALG10, ACVR1C, and GAPDH were predesigned and obtained from Thermo Fisher Scientific. For RNA-

seq, the library preparation was performed using the TruSeq Strand Total RNA LT (Illumina). Next-generation 

sequencing (51nt, single-end) was performed using Illumina HiSeq2500. Transcriptome-sequencing reads were 

aligned to the human reference genome (hg19) using STAR (version 2.7.1a) and counted with featureCounts 

(version 2.0.1) from GRCh37 Ensembl reference. All gene counts were processed with the R package Edger 

(3.36.0) to evaluate differential expression using the Benjamini–Hochberg false discovery rate (FDR)-adjusted 

P-value. The expression values were centered and scaled across samples and then displayed using the 

ComplexHeatmap (version 2.10.0) R package. Volcano plot analysis was performed using SeqPos with the 

default setting in Galaxy/Cistrome. Gene Set Enrichment Analysis (GSEA) was conducted using the GSEA 

software (version 4.2.2) and the R package fgsea (version 1.20.0).  
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