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Challenges addressed.

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

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.

Cancer stem cells (CSC) drive PCa
survival and metastases and are thought
to be responsible for the development of
resistance to conventional therapies.
Novel effective treatments able to
bypass/prevent drug resistance’s onset,
represent an unmet clinical need.
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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).

1. Metastatic hormone-Sensitive Prostate
Cancer (mHSPC).

2. Metastatic Castration Resistant Prostate
Cancer (mCRPC).

3. Non-metastases Castration Resistant

Prostate Cancer (nmCRPC).
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ML/AI virtual screening workflow of
an ultra-large library of drug-like
molecules




Experimental Design for the high
throughput screening using 10pm
single concentration assay

1° screening 200uM of each compound 1° screening of Pca cells
(112 compounds and negative controls -DMSO and medium-) 10 cell lines :

EPN/RWPE

VCaP
Stock conc. 20 mM = 20000M/2000uM=10 LNEAP

50 uL/ 10 =5 uL/well 22RV1
5 pL/well X 10 plate = 50uL - excess 75 pL/well LAPCA Cells plated i
75 uL x 3 wells (triplicate) : DU145 ells plated in

225pl of each compound concentrated 20mM E)(L:JBRSU 45 plL/well

22RV1DTX

1 DRUG Master Plate
to treat 10 cell plates

Compound 1
Stock 20 mM
4 5 uL/well of Drug
2000puM
i (1:10-5uL in 45puL)

L= Compound 2
Stock 20 mM IIIIIIIIIIIIIIII’
Compound 3
Stock 20 mM

v

10 Cell Plates

e same for all the compounds

X
Cell Viability Assay After 72h of treatment \%* M U T
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Phase I: primary cell-based fully automated High
Throughput Screening (HTS)

T T T T
Healthy cells Hormone resistant AR null Hormone sensitive AR wt Hormone resistant AR mut

HR resistant (AR mut)

2 1 8
(4.5%) (2.3%) (18.2%)

8

18.2%
( %6) 13

(29.5%)

12
(27.3%)

HR resistant (AR null)

Compounds selected to screen in D/R experiment

*11 Selected active compounds (6, 13, 19, 30, 33,
41, 56, 77, 54, 36, 64)
-+

2 lead compounds (1, 8)
-+
2 non active compounds (14, 16 )
+

3 positive control compounds
(enzalutamide, Darolutamide,

Galaterone) ‘o M T
l o
.

18 compounds
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INTERNAL QUALITY PARAMETERS

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

Negative control CTRs+10%DMSO 2RV

« Z-Factor Positive Controls Galeteron 100 uM Z2RV1_DTX res

Z-Factor

T T T 1 0 T T T T 1
5000 10000 15000 20000 2000 4000 6000 8000 10000
Plate 1 Plate 1

10000 20000 30000
Plate 1

P (twotalled) | <0.0001

P Ewodailed) ] <0.0001

0.9145
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T T T 0 T T T 1
5000 10000 15000 100000 200000 300000 400000

5000 10000 15000 20000 Plate 1 Plate 1

Plate 1

The acceptance in ZFACTOR >= 0,5 _
[ Rsquared ] 08519 ]

22RV1 0,50
22RV1_DTXres 0,64 .
PC3 0,45 400000+ .
DU145 0,75 300000
DUR80 0,64 2000004 4 X §
LnCap 0,67

RWPE_1 0,63

500000+ RWPE_1

100000

0

0 100000 200000 300000 400000
Plate 1

P (twotalled) ] <0.0001
0.9101




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

Light
ICs, 72h

ATP cell viability assay Cyhithoris - 7 doses selected in d/r curves (UM
_O\C[E}—(”j/o 100 I urves () £ 1Cy < 15uM
M ™ 50 =1 ICy, >15uM<85uM
- [ e gumwroezo 25 E=1 1Cs, > 85uM
o - Nj/ COOH Ry ;222
< :
Ll S VIABLE 3125

1.56

IC;, (M) Atomwise compounds Positive Controls

Mg

Lucifarin

Cells z 36 41 54 56 Daro Enza Gala
score

22RV1 0,50 40 >100 >100 11

22RV1_D

TXres 0,64 32 >100 >100 20

PC3 0,45 40 >100 >100 15

DU145 0,75 <1,5 >100 85 22

DUR80 0,64 <1,5 >100

LNCaP 0,55 <1,5

RWPE_1 0,63 <1,5

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 ICs, ranging between <1,56 uM and 15 pM, 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 IC5, <15uM, selected after the one shot 10uM experiments as selective compound active only in Arwt/Armut cell lines .
Compound 64 was also effective in all cell line tested but showed I1C5, values between 60 and 75 uM.

Compound 33 showed efficacy in 4 out of 5 cell lines with an IC5, ranging between 45 and 60 uM

Compounds 6, 56 and 14 showed limited efficacy in 3 out of 5 cell lines with an I1C5, ranging between 22 and 80 yM

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 ICs, ranging
between <1,56 yM and 15 uM, 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




Key findings

This multidisciplinary approach, based on
translating outcomes derived from Machine
A Learning-based virtual screening and computer-
6 g aided multiparameter optimization led to fast-
_83°°mP°""g§tm§';ARi"hibim_fﬁ,/ , tracking the drug-discovery process of novel
\ =/ Phasel-screning 1M potent and affordable anti-cancer drugs for
_ mMCRPC patient community.

“@éhase"_Dosemesponsems » % We identified three hit compounds that are worth
HtsConirmatn \Weiiert o W further preclinical validation studies: compounds
\ 1, 8 and 77, as the most active compounds, with
7 furher eclnce evalation ; lowest IC5, ranging between <1,56 uM and 15 uM.
These result was achieved in all PCa cell line
tested, including the ones resistant to

Enzalutamide and Docetaxel.

Identification of primary hits \ cutoffof 40 cellviailty

Hit Compounds
1,8and 77 C"l

.%:IVIUT

L ]
\ MANGOSUTHU




Future prospects for AR
projects

Target to Hit ‘ ( Lead Opt / In-Vivo Validation \

Hit to Lead

Target il Synthesis of In vitro v in Vivo IND
rget screening & y . . optimization PK/PD & IP Protection . .
Identification : the hits screening o . registration
design in silico efficacy

>

"
o &
"Ip JJ "
L]

InVi

se et b ded
1ggege
El

k

binding = AGy — AG,
=AG, - AG,

\gtl\/IUT

% MANGOSUTHU

LRI Y OF TECHSE0L 0




Trialet’s Cancer Research - Drug and
Biomarker Discovery fellowship

CROM Research Group

ISTITUTO NAZIONALE TUMORI |8

IRCCS - Fondazione Pascale

; Dr. Alfredo
" ___ Budillon, PhD &
—  MD

. Atom Spotlight

Mostafa Ahmed, PhD
Scientist

£l Atomwise




Granted Patents & Published
work in this project

Certificate No.5017270
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Certificate of Invention Patent

Title: PHARMACOPHORES, COMPOUNDS AND METHODS HAVING APPLICATION IN THE
TREATMENT OF CANCER THROUGH INHIBITION OF CYP17A1 AND CYP19A1

Inventor: GUMEDE, Njabulo Joyfull

Patent No.: ZL 2016 8 0071241.2

Application Date: October 22, 2016

Applicant: MANGOSUTHU UNIVERSITY OF TECHNOLOGY
Address: 511 Mangosuthu Highway, Umlazi 4031 Durban (ZA)

Authorized Announcement No.
CN 108779085 B

Date of Authorized Announcement:
March 22, 2022

The invention patent is approved, granted and registered according to patent law of China. The certificate
is issued by National Intellectual Property Administration of China (CNIPA). The patent is valid counted
from the date of authorized announcement. The duration of patent right for invention patent shall be
twenty years counted from the date of filing.

The legal status of the patent right has been registered on the certificate. Any assignment, pledge,
invalidation, termination, recovery and the changes of patentee's name, nationality, address etc. Should be
recorded on the register.
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Seal of CNIPA

Shen Changyu March 22, 2022

MIP SA (PTY) LMITED
201612309607
Direclors: C Berndt, VC Wilkams
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MOORE INTELLECTUAL PROPERTY

MANGOSUTHU UNIVERSITY OF TECHNOLOGY
PO BOX 12363

JACOBS

DURBAN

4026 (corr, by e-mail orly to:anets@mut.acza)

Yourkef
OuRet: ZAR01803199/CBem
D 16 February 2022

Ceuntry: South Africa

Paient appl. ro.: 2018103199

Applicant(s): ~ MANGOSUTHU UNIVERSITY OF TECHNOLOGY

Accepted: 04 February 2022

Advert/Grant: 28 April 2022

Tile: PHARMACOPHORES, COMPOUNDS AND METHODS HAVING APPLICATION IN
THE TREATMENT OF CANCER THROUGH INHIBITION OF CYP17A1 AND
CYPDAL

Dear Sirs,

‘This patent application has been accepted on the above date, The official Notice of Acceptance is enclosed
herewith,

We have arrenged for the prescribed advertisement of the acceptance of the application, which is exoected to
appear, together with a printed abstract of the complete specification, in the official Patent Journél of the above
advert date

On publication of the advertisement in tae Joarnal the patent s in law deemed to have been granted and sealed
The patent office will issue the letiers patent document after publication and we shall then forward this o you.

I, for any reason, such as the filing of a divisional application, or an amzndment, or you do not desire the
appearance of the printzd abstract and the laying open to public insaection of your application on the date
indicated, kindly let us know at least six weeks before the advert date. We shall then endezvour to amange for
withdrawal of acceptance, if possible, and delay of the advertisement and publication of the application.

Yours feithfully
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An Integrative Genomics Approach for Associating
Genome-Wide Association Studies Information With
Localized and Metastatic Prostate Cancer Phenotypes
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