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Fig. S1. KDM4A expression regulates prostate cancer progression in vivo. (A) KDM4A mRNA from WT and PTEN (n=3 mice per genotype) was determined. No significant difference between WT and PTEN. (C) Representative IHC images of c-Myc expression in WT and PTEN mice prostate tissues.
Fig. S2
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Fig. S2. KDM4A knockdown inhibits cell proliferation and colony formation in vitro. (A) RV1 cells, LNCAP cells and PC3 cells stably expressing control (Ctrl) or KDM4A shRNAs (#1 and #2) were subjected to detect mRNA level of KDM4A. (B) RV1 cells stably expressing control (Ctrl) or KDM4A shRNAs with the indicated time, then the cell number was counted (mean ± SEM of three independent experiments). *p<0.05; **p<0.01. (C) KDM4A knockdown decreased the colony formation by LNCAP cells on the cell-culture plate. LNCAP cells (Ctrl or KDM4A knockdown) were seeded at low density on the plate, and maintained for 2 weeks. The number of colonies was counted in 5 high-power fields (mean ± SEM of three independent experiments). **p<0.01. (D) LNCAP cells were transduced with control or KDM4A shRNA for 24 hours. Cells were then maintained in the growth media containing 5% charcoal stripped FBS (CS-FBS) with or without supplement of 1 nM R1881 (a synthetic androgen). Proteins were collected and analyzed by the western blot. (E) The cells from D were seeded at low density on the plate, and maintained for 2 weeks. The number of colonies was counted in 5 high-power fields (mean ± SEM of three independent experiments). *p<0.05; **p<0.01.
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Fig. S3. USP1 binds and stabilizes KDM4A. (A) Direct binding between purified Flag-KDM4A and USP1. GST or GST-USP1 bound on the glutathione agarose was mixed with the purified Flag-KDM4A. The mixture was rotated at 4°C for 2 hours. The beads were washed 3 times and bound proteins were analyzed by western blotting with GST or Flag antibodies. (B) RV1 cells, LNCAP cells and PC3 cells stably expressing control (Ctrl) or USP1 shRNAs (#1 and #2) were subjected to detect mRNA level of KDM4A.
Fig. S4
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Fig. S4. Down-regulation of c-Myc expression, but not AR, following KDM4A knockdown in two AR-negative PC cells. AR-negative cells (PC3 cells, DU145) stably expressing control (Ctrl) or KDM4A shRNAs (#1 and #2) were subjected to western blot to examine the indicated protein.
Fig. S5
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Fig. S5. Inhibition of USP1 promotes prostate cancer cells response to therapeutic agent _enzalutamide. (A) LNCAP cells were seeded at low density on the plate, and maintained in the indicated concentration of ML323 for 2 weeks. The number of colonies was counted in 5 high-power fields (mean ± SEM of three independent experiments). **p<0.05; **p<0.01. (B) C4-2B cells were stably expressed with or without Flag-KDM4A constructs and treated with either vehicle or USP1 inhibitor ML323 and then were treated with the indicated concentration of enzalutamide. Cell survival was determined (mean ± SD (n = 3)). (C) C4-2B cells stably expressing ctrl or USP1 shRNA together with or without Flag-KDM4A were treated with the indicated concentration of enzalutamide and cell survival was determined (mean ± SD (n = 3)).
Supplementary materials and methods
Lentiviral vector packaging and transduction of prostate cancer cells

KDM4A shRNAs and USP1 shRNAs targeting sequence were cloned into a pLKO.1 vector. All the shRNAs used in this study were purchased from Sigma-Aldrich (St. Louis, MO). Lentiviral vectors encoding shRNAs, KDM4A or USP1 (wild type or C90S mutant) were packaged in 293T cells using calcium phosphate transfection. The supernatant containing lentiviral particles were collected 48 h after transfection. Prostate cancer cells (RV1, LNCAP, C4-2 or PC3) were transduced with the harvested supernatant in the presence of polybrene (8 µg/ml) for 24 hours before replacement with fresh growth media. Cells were analyzed at indicated time post transduction.
The human sequences targeted by shRNAs were as follows: 
shKDM4A#1: 5’-GATAGCCAATAGCGATAAG-3’
shKDM4A#2: 5’-GTTGAGGATGGTCTTACCT-3’
shUSP1#1: 5’-GCAUAGAGAUGGACAGUAUUU-3’ 
shUSP1#2: 5’-GAAAUACACAGCCAAGUAAUU-3’
qRT-PCR 

Total RNA was extracted from cells or tissue samples using Trizol. RNA reverse transcription was performed using the PrimeScript RT reagent Kit with Gdna Eraser (TAKARA). Primers for peptidylprolyI isomerase A (PPIA) served as an internal control. Triplicate samples were used for qPCR analysis, and independent experiments were repeated at least three times. Data were presented as means ± s.d. (n=3). Primers for qRT-PCR analysis were: 
KDM4A (human): 

Forward Primer: 5’- GAAGCCACGAGCATCCTATGA -3’

Reverse Primer: 5’- GCGGAACTCTCGAACAGTCA -3’

USP1(human): 

Forward Primer: 5’- CGTTTCCGGGACCAGAATCC -3’

Reverse Primer: 5’- CATCGCCGTCCGTTCTCTTC -3’

AR (human): 

Forward Primer: 5’- CAGTGGATGGGCTGAAAAAT-3’

Reverse Primer: 5’- GGAGCTTGGTGAGCTGGTAG -3’

AR-V7 (human): 

Forward Primer: 5’- GCAATTGCAAGCATCTCAAA-3’

Reverse Primer: 5’- CAACCCCAACGTCAAAGTCT -3’

PSA (human): 

Forward Primer: 5’- CACCTGCTCGGGTGATTCTG-3’

Reverse Primer: 5’- CCACTTCCGGTAATGCACCA -3’

C-Myc (human): 

Forward Primer: 5’- AATAGAGCTGCTTCGCCTAGA -3’

Reverse Primer: 5’- GAGGTGGTTCATACTGAGCAAG -3’

NKX3.1 (human): 

Forward Primer: 5’- ACTTGGGGTCTTATCTGTTGGA -3’

Reverse Primer: 5’- CTCGATCACCTGAGTGTGGG -3’

SLC45A3 (human): 

Forward Primer: 5’- CCTTCACGCTGTTTTACACGG -3’

Reverse Primer: 5’- CGCCTTCATCATAGTGTCTCC -3’

FKBP5 (human):

Forward Primer: 5’- AATGGTGAGGAAACGCCGATG -3’

Reverse Primer: 5’- TCGAGGGAATTTTAGGGAGACT-3’

PPIA (human)：

Forward Primer: 5’- GACCCAACACAAATGGTTC -3’

Reverse Primer: 5’- AGTCAGCAATGGTGATCTTC -3’
C-Myc (mouse):
Forward Primer: 5’- CCCAGCGAACGTGATGATAAT -3’

Reverse Primer: 5’- GCTTCCTCGGTTGGATATAGGAT -3’
SPINK3 (mouse):
Forward Primer: 5’- TTTGGCCCTGCTGAGTTTAGC -3’

Reverse Primer: 5’- TGGCATAAGTAATTCCGTCAGTC -3’
SBP (mouse):

Forward Primer: 5’- GAGAAGCTCGCGCTGTATGTA -3’

Reverse Primer: 5’- AGGAGGCTCACCCAATGTGAT-3’
SLC45A3 (mouse):

Forward Primer: 5’- TCCTGCTAAGCCTCTTTCTCA -3’

Reverse Primer: 5’- CCAATGGAGTAAAGCACACCTG-3’
FKBP5 (mouse):

Forward Primer: 5’- TGAGGGCACCAGTAACAATGG -3’

Reverse Primer: 5’- CAACATCCCTTTGTAGTGGACAT-3’
TMPRSS2 (mouse):


Forward Primer: 5’- CAGTCTGAGCACATCTGTCCT -3’

Reverse Primer: 5’- CTCGGAGCATACTGAGGCA -3’
Probasin (mouse):


Forward Primer: 5’- GCATGTGCTAGGCGTCTCC-3’

Reverse Primer: 5’- GTTCTCAATGGTGAGCCTTCAT -3’
CK8 (mouse):


Forward Primer: 5’- AGCTGGACAAAACAAAGGCAG-3’

Reverse Primer: 5’- GTGAGTCAGGTAGGTGGTGC-3’
PPIA (mouse)：

Forward Primer: 5’- GAGCTGTTTGCAGACAAAGTTC -3’

Reverse Primer: 5’- CCCTGGCACATGAATCCTGG -3’
Western blotting

The cellular lysates were collected as previously described 1


[ ADDIN EN.CITE ]
. In brief, whole cell lysates and tissue lysates were separated by different gradient SDS-PAGE gel and then electroblotted onto a polyvinylidene fluoride (PVDF) membrane. The membranes were incubated with the indicated primary antibodies at 4°C overnight, respectively, followed by incubation with corresponding secondary antibodies at room temperature for one hour. Blots were imaged
using the Odyssey detecting system (LI-COR Biotechnology, Lincoln, NE).
MTT assay
The indicated prostate cancer cells (Rv1: 1x104 cells; LNCAP: 1x104 cells) were seeded into 96-well plates in triplicate for 24 hours. Then, the cells were treated with inhibitors for 24 hours.  MTT solution (Sigma) was added to each well,  cells were incubated for 3 hours and formazan dye was then solubilized with acidic isopropanol. Absorbance at 570 nm was measured using a synergy HT microplate reader (BioTek) and background absorbance at 630 nm was subtracted.
2D colony formation assay
2D colony formation assay as previously described 2


[ ADDIN EN.CITE ]
. The indicated prostate cancer cells (Rv1: 5000 cells; LNCAP: 2500 cells) were seeded into 6-well plates in triplicate for 3 weeks. After 3 weeks, cells were fixed in 3.5% paraformaldehyde and stained with 0.2% crystal violet. Cell colony images were taken under a microscope with a camera. The number of cell colonies (>100 (m in diameter) was determined in 5 higher-power fields. The independent experiments were repeated at least three times. The results were shown as means ( s.d., and ANOVA was used for statistical analysis. 
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