
 



 
Supplementary Figure S1: Effect of SupraT on cell cycle behavior and clonogenic potential in 
PCa cells. 
Histogram plot showing A, cell cycle distribution for LNCaP and LAPC4 cells treated with vehicle (C) 

or 10 nM R1881 (T) for 72 h. B, Bar graph showing the percentage of cells in different cell cycle phases 

from a representative experiment for LNCaP and LAPC4 cells from at least two independent 

experiments. C, A representative images of crystal violet stained cell colonies cultured for 14 days 

from three independent experiments. Images were analyzed using the Colony Counter plugin of the 

image analysis software, Fiji. D, Bar graph showing an average number of colonies in vehicle control 

(C) or 10 nM R1881 treated (T) LNCaP and LAPC4 cells for 72h and subsequently plated for 14 days. 

E, Cell death in VcaP and 22Rv1 cells measured using trypan blue exclusion assay, Control (C), 10 

nM R1881 (T). Bar graph shows mean % cell death from three independent experiments and error bar 

shows standard deviation. An asterisk indicates a statistically significant difference (p<0.05)   



 
 
 



 
Supplementary Figure S2: Measurement of apoptotic and necrotic cell death in SupraT treated 
LNCaP cells.  
Representative western blot image from three independent experiments for intact and cleaved PARP 

in A, LNCaP, LAPC4, VCaP and 22Rv1 cells treated with vehicle (C) or 10 nM R1881 (T) for 72h. 

PARP 116 kDa, Cleaved PARP 89 kDa; loading control Actin 43 kDa. B, Annexin-PI analysis of LNCaP 

cells treated with vehicle (C) or 10 nM R1881 (T) for 48h. Representative flow cytogram from at least 

two independent experiments. Annexin positive cells indicate cells dying through apoptosis, and PI 

alone positive cells indicate cells dying through a nonapoptotic mechanism. C, Western blot analysis 

for necrotic cell death markers MLKL, RIP, RIP (Ser116), and RIP3 in vehicle (C) or 10 nM R1881 

treated (T) LNCaP cells for 24h, 48h, and 72h time points. A representative of at least two independent 

experiments. MLKL 54 kDa; Phospho-RIP 78-82 kDa; RIP 78 kDa; RIP3 46-62 kDa; loading control 

Vinculin 124 kDa.  



 



Supplementary Figure S3: Measurement of autophagy in SupraT treated PCa cells. 

A, Immunoblot for LC3B-II in LNCaP and LAPC4 cells treated with vehicle (C) or 10 nM R1881 (T) for 

24h, 48h, and 72h or VCaP and 22Rv1 cells at 72h. A representative of three independent 

experiments. LC3B 14,16 kDa; loading control Actin 43 kDa and Vinculin 124 kDa. B, immunoblot for 

measurement of global autophagy through Beclin and ATG12 in cells treated with vehicle (C) or R1881 

(1, 5, and 10 nM) (T). A representative of three independent experiments. Beclin 60 kDa; ATG 12 55 

kDa; loading control Actin 43 kDa. C, Autophagy flux sensor RFP-LC3-GFP in LNCaP and LAPC4 

cells treated with either vehicle (C) or with 10 nM of R1881 (T) for 72h and imaged using confocal 

microscopy to visualize autolysosomes (red) and autophagosomes (red and green double-positive) 

puncta. A representative single confocal section is shown from three independent experiments. Each 

experiment had at least 5 random field images. Bar graphs shows numbers of autophagosomes and 

autolysosomes quantified using ImageJ. Asterisk indicates a statistically significant difference 

(p<0.05). Scale bars: 10 µm (C).  



  



Supplementary Figure S4: Ferritin levels in PCa cells, NCOA4 levels in LNCaP and LAPC4 and 
ferroptosis measurement. 
A, Immunoblot for Ferritin in VCaP and 22Rv1 cells treated with vehicle (C) or R1881 (1, 5 or 10 nM 

T) for 72h. A representative of three independent experiments. Ferritin 21 kDa; loading control Vinculin 

124 kDa. B, Immunoblot for measurement of Ferritin and LC3B-II in LNCaP and LAPC4 cells treated 

with vehicle (C) or indicated concentrations of dihydrotestosterone (DHT) at 72h. A representative of 

two independent experiments. Ferritin ~ 21 kDa; LC3B 14,16 kDa; loading control Vinculin 124 kDa. 
C, Western blot-based measurement of NCOA4 protein in vehicle (C) or 10 nM R1881 treated (T) 

LNCaP and LAPC4 cells for 72h. A representative of three independent experiments. NCOA4 70 kDa; 

loading control Actin 43 kDa. D, Western blot analysis of NCOA4 in control and NCOA4 knockdown 

LNCaP cells for knockdown confirmation. Representative of two independent experiments. NCOA4 70 

kDa; loading control Actin 43 kDa. E, Cell death measured in VcaP cells using trypan blue exclusion 

assay. Control (C), 10 nM R1881 (T), 10 µM Ferrostatin (F), or combination (T+F) shown as mean 

from three measurements with error bar showing standard deviation. F, Cell death measured in LNCaP 

and LAPC4 cells using trypan blue exclusion assay. Control (C), 15 nM dihydrotestosterone (DHT), 

10 µM Ferrostatin (F), or combination (DHT+F) shown as mean from three measurements with error 

bar showing standard deviation. Asterisk indicates a statistically significant difference compared to (C) 

and # indicates statistically significant difference as compared to (T or DHT) (p<0.05).  
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



Supplementary Figure S5: NCOA4 is required for SupraT induced cell death in LNCaP cells. 
 A, A bar graph showing relative numbers of γ-H2AX puncta in LNCaP w/t and LNCaPshNCOA4 (NCOA4 

KD LNCaP cells) from at least six fields. A representative single confocal section is shown from two 

independent experiments for LNCaPshNCOA4 cells. LNCaP shNCOA4 stained for γ-H2AX (red) and LC3B 

(green) after treatment with 10 nM R1881. Arrow-heads indicate cells harboring γ-H2AX foci. Each 

experiment had at least 5 random field images. B, Confocal microscopy images for LNCaP shNCOA4 

cell lines treated with 10 nM R1881 (T) and hydroxychloroquine (HCQ) and stained with DAPI. C, A 

bar graph showing relative number of LC3B puncta in LNCaP w/t and LNCaPshNCOA4 from at least six 

random fields. Asterisk indicates a statistically significant difference (p<0.05). Scale bars: 10 µm (A 
and B). 

  



 
 
 
 
 



Supplementary Figure S6: Regulation of STING and AIM2 by SupraT treatment. 
 A, Presence of androgen binding motifs at STING promoter sequence. Arrow indicates transcription 

start site and numbers indicate base pairs away from the transcription start site. B, Level of STING 

transcripts by quantitative RT-PCR in LNCaP and LAPC4 cells treated with 10 nM R1881 for 48, or 

72h. Bar graph indicates fold change upon SupraT treatment. C, STING promoter activity by 

luciferase-based measurement in vehicle control (C) and 10 nM R1881 treated (T) LNCaP and LAPC4 

cells after 72 h. Histogram indicates mean arbitrary firefly luminescence indicative of STING promoter 

activity from three independent measurements with error bars showing standard deviation. D, 
Presence of androgen binding motif at AIM-2 promoter sequence. Arrow indicates transcription start 

site and numbers indicate base pairs away from the transcription start site. E, Level of AIM2 transcripts 

by quantitative RT-PCR in LNCaP and LAPC4 cells treated with 10 nM R1881 for 48, and 72h. Bar 

graph indicates fold change upon SupraT treatment. F, AIM2 promoter activity by luciferase-based 

measurement in vehicle control (C) and 10 nM R1881 treated (T) LNCaP and LAPC4 cells after 72 h. 

Histogram indicates mean arbitrary firefly luminescence indicative of AIM2 promoter activity from three 

independent measurements with error bars showing standard deviation. Double reporter assay was 

utilized for measurement and Renilla luminescence values were used for normalization. 

  



 



Supplementary Figure S7: Nucleic acid sensors and subsequent NF- kappaB signaling after 
SupraT treatment. 
Western blot analysis showing Native western blot probing for STING (A, B), and MAVS (C, D) in 

VcaP, 22Rv1 cell lines treated vehicle (C) or 10 nM R1881(T) or LNCaP cells treated with vehicle or 

15 nM dihydrotestosterone (DHT). A representative of at least three independent experiments; 

Loading control Vinculin 124 kDa. PC3 cell lysate was used as a positive control for STING and MAVS 

dimerization. E, Native western blot analysis of PCa cells for IRF3 dimerization in vehicle-treated 

control (C) or 10 nM R1881 treated (T) LNCaP, LAPC4, or AR negative PC3 cells. Poly: IC treated 

cells were used as a positive control for the IRF3 dimerization. Representative of at least two 

independent experiments; lysate form Polyinosinic-polycytidylic acid treated PC3 cells was used as 

positive control; loading control Actin 43 kDa. F, Immunoblotting for interferon regulatory genes (NF-

kappaB p65; NF-kappaB2 (p100/52); TBK1, and IRF7, in VCaP and 22Rv1 cell lines treated with 

vehicle (C) or10 nM R1881 (T) at 72h. Activated forms of all interferon regulatory genes were probed 

by respective phosphorylation specific antibodies. A representative of at least three independent 

experiments. Phospho NF-kappaB p65 and NF-kappaB p65 65 kDa, NF-kappaB2 (p100/52) 100 and 

52 kDa, Phospho-TBK1 84 kDa; TBK1 84 kDa; Phospho-IRF7 65 kDa; IRF7 65 kDa; loading control 

Vinculin 124 kDa. G, Immunoblotting for interferon regulatory genes (NF-kappaB p65; NF-kappaB2 

(p100/52); TBK1, and IRF7, in LNCaP and LAPC4 cell lines treated with vehicle (C) or 15 nM 

dihydrotestosterone (DHT) at 72h. Activated forms of all interferon regulatory genes were probed by 

respective phosphorylation specific antibodies. A representative of at least three independent 

experiments. Phospho NF-kappaB p65 and NF-kappaB p65 65 kDa, NF-kappaB2 (p100/52) 100 and 

52 kDa, Phospho-TBK1 84 kDa; TBK1 84 kDa; Phospho-IRF7 65 kDa; IRF7 65 kDa; loading control 

Actin 42 kDa. H, Quantitative RT-PCR for the interferon related genes in 10 nM R1881 treated VCaP 

and 22Rv1 cells for 24h, 48h, and 72h time points. Bar graph indicates fold change upon SupraT 

treatment (n=3). I, CXCL10 transcript analysis using quantitative RT-PCR from total RNA isolated from 

vehicle or 10 nM R1881 treated VCaP and 22Rv1 cells (n=3). Bar graph indicates fold change upon 

SupraT treatment (n=3). J, CXCL10 transcript analysis using quantitative RT-PCR from total RNA 

isolated from vehicle or 15 nM dihydrotestosterone treated LNCaP and LAPC4 cells. Bar graph 

indicates fold change upon SupraT treatment (n=3) 

 

 

 
 
  

 



 



Supplementary Figure S8: Western blot confirmation for all the knockouts generated through 
CRISPR-Cas based approach and analysis of androgen receptor response elements in 
endogenous viruses. 
Protein lysates were resolved through SDS-PAGE, and immobilized protein(s) were probed with 

respective antibodies to screen knockouts for A, STING, B, RIG-I in LNCaP, as well as LNCaP with 

STING knockout cells STING 33-35 kDa, RIG-I 102 kDa; loading control Vinculin 124 kDa and Actin 

43 kDa. C, Genomic regions of endogenous retroviruses depict the presence of androgen response 

elements close to the transcription start site (depicted by arrow). Numbers indicate base pairs away 

from the transcription start site. D-F, Western blot confirmation for gene knockouts for D, NF-kappaB 

-p65 E, RELB, and F, TBK1. STING 33-35 kDa, RIG-I 102 kDa, NF-kappaB p65 65 kDa, RELB 70 

kDa, TBK1 84 kDa; loading control Vinculin 124 kDa and Actin 43 kDa. F Bar graph showing the mean 

of % cell death in LNCaP w/t, LNCaP TBK1 KO and LNCaP RELB KO cells, measured using trypan 

blue from three independent experiments and error bar indicates standard deviation. An asterisk 

indicates statistically significant differences (p<0.05).  

 

 

  



 
 
  



Supplementary Figure S9: NK cell surface markers show activated NK cell in tumor 
xenografts. 
Representative immunofluorescence images for tumor sections from the vehicle (n=4) or testosterone-

treated mice (n=4) stained with PE-antiCD57 and FITC-antiCD49b. Each sample had at least 5 

random field images. Scale bars: 10 µm. 


