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1. Metastatic hormone-Sensitive Prostate 
Cancer (mHSPC).
2. Metastatic Castration Resistant Prostate 
Cancer (mCRPC).
3. Non-metastases Castration Resistant 
Prostate Cancer (nmCRPC).

Tan, M., Li, J., Xu, H. et al. Androgen receptor: structure, role in 
prostate cancer and drug discovery. Acta Pharmacol Sin 36, 3–23 
(2015).

v Despite the introduction of several novel 
therapeutic approaches that improved 
survival,  advanced prostate cancer 
remains an incurable disease. 

v Intrinsic resistance to novel second-
generation androgen signaling inhibitors, 
occurs in 20-30% of men with advanced 
prostate cancer PCa, due to Androgen 
Receptor (AR) gene aberrations, or AR 
splice variants that contribute to (PCa) 
progression. 

v Cancer stem cells (CSC) drive PCa 
survival and metastases and are thought 
to be responsible for the development of 
resistance to conventional therapies.

v Novel  effect ive t reatments  ab le to 
bypass/prevent drug resistance’s onset, 
represent an unmet clinical need.



ML/AI virtual screening workflow of 
an ultra-large library of drug-like 

molecules

Screening a commercial  
database of >10 million 
drug-like compounds

Virtual screening a molecular library of several million 
compounds at the selected target site, using AtomNet®, 
its proprietary technology. AtomNet® is the first deep 
learning neural network for structure-based drug design 
and discovery, and its speed and accuracy make it the 
most advanced technology for small molecule binding 
affinity prediction. Top scoring compounds were 
clustered and filtered to arrive at a final subset of 
approximately 83 delivered compounds.

Si te  1  i s  p roposed  based  on  da ta 
publ ished by Grosdidier  et  a l .  (Mol 
Endocrinol. 2012;26(7):1078-90. doi: 
10.1210/me.2011-1281), who observed, 
through molecular dynamics  simulations, 
the presence of a groove at TYR739 that 
seems to  be invo lved in  a l los ter i c 
modulation of AR. This site is suitable for 
screening using AtomNet®.



Experimental Design for the high 
throughput screening using 10µM 

single concentration assay



Phase I: primary cell-based fully automated High 
Throughput Screening (HTS) 

A.

B.



The acceptance in Z’FACTOR >=  0,5

INTERNAL QUALITY PARAMETERS

Negative control CTRs+10%DMSO
Positive Controls Galeteron 100 µM

22RV1 0,50
22RV1_DTXres 0,64
PC3 0,45
DU145 0,75
DUR80 0,64
LnCap 0,67
RWPE_1 0,63

• Z-Factor 

• Correlation between replicates (2 replicates in Plate 1 and 2 replicates in Plate 2)



IC50 (µM) Atomwise compounds Positive Controls

Cells AR Z-
score 6 13 19 30 33 36 41 54 56 64 77 1 8 14 16 Daro Enza Gala 

22RV1 ARV7 0,50 >100 >100 >100 90 45 >100 >100 >100 40 65 15 >100 10 71 >100 >100 >100 11

22RV1_D
TXres

ARV7 0,64 32 >100 >100 95 50 >100 >100 >100 32 75 12 <1,5 15 55 >100 >100 >100 20

PC3 null 0,45 22 >100 50 >100 60 >100 >100 >100 40 62 15 5 6 80 >100 >100 >100 15

DU145 null 0,75 45 >100 >100 >100 55 >100 >100 >100 >100 60 32 <1,5 5 >100 >100 >100 85 22

DUR80 null 0,64 >100 >100 >100 >100 >100 >100 >100 >100 >100 65 50 <1,5 3 >100 >100 >100 >100 50

LNCaP wt 0,55 17 37 22 21 12,5 10 22 50 16 20 7 <1,5 4 >100 >100 5 15 5

RWPE_1 wt 0,63 80 >100 >100 67 22 90 >100 >100 22 9 5 <1,5 10 31 >100 75 80 6

IC50 72h
ATP cell viability assay 

• All cell lines were resistant to Darolutamide and Enzalutamide as expected on the basis of their AR status, but sensitive to Galeteron, exept LNCaP that was sensitive to all the positive controls.
• Compounds 1 and 8 were the most effective with lowest IC50 ranging between <1,56 µM and 15 µM, as aspected on the basis of the one shot experiments, where these compounds showed a good 

efficacy in all cell line tested regardless of AR status.
• Compound 77 was the most effective in all cell lines tested with an IC50  <15µM, selected after the one shot 10µM experiments as selective compound active only in Arwt/Armut cell lines . 
• Compound 64 was also effective in all cell line tested but showed IC50 values between 60 and 75 µM.
• Compound 33 showed efficacy in 4 out of 5 cell lines with an IC50 ranging between 45 and 60 µM
• Compounds 6, 56 and 14 showed limited efficacy in 3 out of 5 cell lines with an IC50 ranging between 22 and 80 µM
• As expected LNCaP showed the higher sensitivity for all the compounds, in particular, out of the positive controls (Daro-Enza and Gala) the most effective compounds with lowest IC50 ranging 

between <1,56 µM and 15 µM, were 1, 8 and 77 followed by compound 36 and 33. Whereas compounds 14 and 16 can be considered as negative controls with no effect on both AR-wt  and AR-
mut/null cells 

• The compounds that had a specific effect only in cancer cells rather than normal RWPE-1 was compound 6 only. While compounds 1, 8, and 77 including Darolutamide had specific effects to all 
cell-lines.

• The ineffective compounds were 13, 19,30, 36, 41, 54 and 16

7 doses selected in d/r curves (µM) 
100
50
25
12.5
6.25
3.125
1.56

IC50 < 15µM
IC50 >15µM<85µM
IC50 > 85µM

Phase II: secondary cell-based fully automated High throughput 
screening



Key findings

v This mult id iscipl inary approach, based on 
translating outcomes derived from Machine 
Learning-based virtual screening and computer-
aided multiparameter optimization led to fast-
tracking the drug-discovery process of novel 
potent and affordable anti-cancer drugs for 
mCRPC patient community. 

v We identified three hit compounds that are worth  
further preclinical validation studies:  compounds 
1, 8 and 77, as the most active compounds, with 
lowest IC50 ranging between <1,56 µM and 15 µM. 
These result was achieved in all PCa cell line 
t e s t e d ,  i n c l u d i n g  t h e  o n e s  r e s i s t a n t  t o 
Enzalutamide and Docetaxel.
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projects
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