5

5D3(CC-MLN8237) as a novel antibody-theranostic
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Prostate cancer statistics and 2024 estimation

, Male Female
Let’s Talk About Prostate Cancer 299010 29% Breast 0720 3%
Lung & bronchus 116,310 11% Lung & bronchus 118,270 12%
§ Colon & rectum 81,540 8% Colon &rectum 71,270 7%
3 Urinary bladder 63,070 6% Uterine corpus 67,880 7%
1 in 7 men will be diagnosed with g Melanoma of the skin 59,170 6% Melanoma of the skin 41,470 4%
Prostate Cancer in their lifetime. % Kidney & renal pelvis 52,380 5% Non-Hodgkin lymphoma 36,030 4%
o Non-Hodgkin lymphoma 44,590 4% Pancreas 31,910 3%
g Oral cavity & pharynx 41,510 4% Thyroid 31,520 3%
Globally, more than - - 5 Leukemia 36,450 4% Kldneys'trenal pelvis 29,230 3%
1.4 million men are 0 Pancreas 34,530 3% Leukemia 26,320 3%
diagnosed with prostate " 6 8 / 0 All sites 1,029,080 Allsites 972,060
cancer each year.
of men know someone who has Male Female

had Prostate Cancer.

Lung & bronchus 65,790 20% Lung & bronchus 59,280 21%

0 35250  11% Breast 4225  15%

2 5 /0 Colon &rectum 28,700 9% Pancreas 24,480 8%
i 4 2 0 /0 Pancreas 27,270 8% Colon & rectum 24,310 8%

of men said they never Liver & intrahepatic bile duct 19,120 6% Uterine corpus 13,250 5%
Leukemia 13,640 4%

Estimated Deaths

v iy  discussed a Prostate Ovary 12,740 4%
Cancer screening with of men weren't familiar with the Esophagus 12,880 4% Liver & intrahepatic bile duct 10,720 4%
]l their doctor. warning signs of Prostate Cancer. Urinary bladder 12,290 4% Leukemia 10,030 3%
Non-Hodgkin lymphoma 11,780 4% Non-Hodgkin lymphoma 8,360 3%
Brain & other nervous system 10,690 3% Brain & other nervous system 8,070 3%

The American Cancer Society advises you to screen for h Allsites 322,800 Allsites 288,920

rostate cancer starting at age 50 if you're at average . . - . " . .
p 9 9 Y 9 Estimates are rounded to the nearest 10, and cases exclude basal cell and squamous cell skin cancers and in situ carcinoma except urinary bladder. Estimates do not include

risl:_‘ If you :‘_a"e f:hhigherhrisliihhegin disc:]ssing your ‘ “ Puerto Rico or other US territories. Ranking is based on modeled projections and may differ from the most recent observed data.
options earlier with your healihcare provider. ©2024, American Cancer Society, Inc., Surveillance and Health Equity Science

wWww.cancerresearch.org Siegel et al. 2024 CA: Cancer J. Clin. Cancer statistics, 2024.

« Androgen deprivation therapy (ADT) is the mainstay of therapy for metastatic and recurrent prostate cancers.

* However, nearly all patients will eventually develop castration resistance.

* Despite significant advances in systemic therapy options, the prognosis for metastatic castration-resistant prostate cancer
(mCRPC) is poor, with overall survival under two years.

.~ CONTROLLED RELEASE SOCIETY 1\11-.]!'&" )Icclillg |NTE-C'\IRAT|N(? i
CRS 2024 wExposition Delivery Science

JULY 8-12, 2024 - BOLOGNA, ITALY ACROSS DISCIPLINES




PSMA theranostics and ADCs 1n cancer therapy

Schematic overview of selected PSMA theranostics clinical trials.
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ADC Research in cancer therapy (PubMed)
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Neoadjuvant therapy for localized disease First-line therapy for mCRPC Second-line or later therapy for mCRPC
1.  Y77Lu-PSMA-617 (LuTectomy) 1.  77Lu-PSMA-I&T (Bullseye) 1. Y7Ly-PSMA-617 (LuPSMA,TheraP, VISION)
2. Y7Lu-PSMA-617 + enzalutamide (ENZA-P) 2,  177,u-PSMA-617 + olaparib (LuPARP) 0
3. 7’Lu-PSMA-617 + pembrolizumab (PRINCE)
3 Jlepsuaelrs perb 1950 1960 1970 1980 1990 2000 2010 2020 2030
5. 25Ac-PSMA-617 (AcTION) Y
6. 177Lu-J591 (NCT00538668 ear
First-line therapy for mHSPC 7.  25Ac.1501 (NCT04506567)
*mHSPC (metastatic hormone-sensitive prostate cancer) 1. Lu-PSMA-617 (UpFrontPSMA, PSMAddition 8. 2’Th-PSMA-TTC (NCT03724747)
*mCRPC (metastatic castrate-resistant prostate cancer) 9. 11-MIP-1095 + enzalutamide (ARROW) .
*Different colours represent various PSMA-targeted radiopharmaceuticals 10. 7Lu-PSMA-R2 (NCT03490838) o For the targete d drug dellvery.
(77Lu-PSMA-617, 7’Lu-PSMA-I&T, 77Lu-J591, ***Ac-1501, 27Th-PSMA-TTC, “*1-MIP-1095,
77u-PSMA-R2)

: : :  Era of 1s1 icine.
«  PSMA is overexpressed (up to 1000 times more than normal prostate cells) in most ra of precision medicine

prostate cancers (>90%). « New robust mAb with high binding affinity.
* The level of expression may increase with tumor dedifferentiation and castration . :
: * Smart conjugations for narrow DAR.
resistance.
« It can serve as a target for imaging and therapy due to its tumoral overexpression. * Development of targeted/potent drugs.

Zang et al. Cancers 2021, 13(16), 4023; DOI: 10.3390/cancers13164023
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Anti-PSMA 5D3 mAb

8 Binding affinity by ELISA y Binding affinity by flow cytometry
. P * 5D3 mAb shows higher binding affinity with PSMA than 5B1
_ _ Y ik and J591.
£ = « In vivo NIR fluorescence imaging of the 5D3 IgG and Fab
E i :; fragment.
A « A mouse was co-injected with the IgG-IRDye800CW (A) and the
ety S Fab-IRDye680RD (B) with overlay shown in (C).
* A! High tumor contrast is achieved 12 h post-injection. By 24 h,
whole-mouse background uptake is also low.
B! High tumor contrast is achieved already 2 h post-injection
[gastrointestinal (GI) signal is chlorophyll] and continues till 48
: h post-injection.
: M:.:;Fah..m,esm., * (C! A high degree of co-localization from 12 h onwards.
& « D/E: The 72 h uptake without skin of the IgG and Fab,
o respectively. Both are selective for the PSMA-positive tumor at
Q' 72 hr.
* F: Yellow co-localization of both antibody formats within the
PSMA-positive tumor.
« 5D3-DM1 ADC: The first 5D3-based antibody-drug conjugate.
Novakova Z. et al. The Prostate, 2017; 77(7): 749-764. Huang CT et al. Mol Pharm. 2020; 17(9): 3392-3402.
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5D3 mAb in PSMA(+/-) cells

(a) Anti-a-tubulin-AF647 (b) 5D3-AF555 (c) Anti-pericentrin-AF488 (d) Mergedimage

PSMA(+)
PC3-PIP

(Scale bar: 10 um, Magnification: 63X).

(a) Anti-a-tubulin-AF647 (b) 5D3-AF555 (c) Anti-pericentrin-AF488 | (d) Merged image Chromosome

Decondensation \
& \ Midbody

PSMA(®+)
PC3-PIP . \

Cytoskeletal Centrosome
microtubules

(a) Anti-a-tubulin-AF647 (b) 5D3-AF555 (c) Anti-pericentrin-AF488 (d):Merged image

PSMA(-)
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Anti-PSMA 5D3 antibody-Aurora A kinase inhibitor conjugate

5D3 mAb
A

® MLN8237
ljt\ ¢ PSMA
% Centrosome
Human PSMA(+) PC /&‘z e ) Centrosome
Mouse Model @ > \\ e Al::;r:eA
&= - *“ré—‘ﬁ h—ﬁ;ﬂ Cancer cell death
Aurora A kinase 5D3-MLN8237 conjugation
* Centrosome maturation  PSMA specific and fast internalization
* Chromatin condensation * Delivery of Aurora A kinase inhibitors at centrosomes
* Spindle assembly * Inhibition of Aurora A kinase
* Bipolar spindle formation » Mitotic catastrophe
* Chromosome duplication * Apoptosis/Cancer cell death
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Synthesis of 5D3(CC-MLN8237),,

N.
NH2 HCl N 1. Functionalization of 7 N | ’
—</ \ MLN8237 Ns | o N
EDC, DMF/DIPEA H T
RT, 12 h. 67% N
0

Methyltetrazine amine.HCI

MLN8237 MLN8237-Tz

(3) Click conjugation

2. Functionalization of H O
HoN_ Y] NH, 5D3 mAb _, HoN NWG\/OVNJ\O PBS, RT, 2 h.
TCO-PEG,-NHS ester 4 H (4) Fluorescence labeling
Fluor-NHS ester

PBS, pH 7.4, RT, 1.5h O
5D3(PEG,-TCO), PBS, RT, 1.5 h.

5D3 mAb
s : ~

N ! ‘
0 p T
\WO%/\HJ\O I

\ 5D3(CC-MLN8237),, ATCs O /3.2

ZT
ZI

Liatsou I et al. Front. Pharmacol 2024; 5: 1-14.
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Characterization of 5D3(CC-MLN8237)3,2

MALDI-TOF Spectra of Conjugates

Flow Cytometry: 5D3-AF488 and 5D3-MLN8237-AF488

(a) 5D3-AFass

7| AF 488-A-

61.0

1L L L

O

DLS analysis
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Mass (m/z)

, (a) 5D3 mAb . (b) 5D3-MLN8237

13.4 nm

Intensity (%)
Intensity (%)
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(b) 5D3-MLN8237-AF488
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(A) SDS-PAGE analysis of 5D3 mAb, intermediate 5D3-TCO, and 5D3(CC-MLN8237), , under non-reducing and reducing conditions.
(B) MALDI-TOF spectra of 5D3 mAb, intermediate 5D3-TCO, and 5D3(CC-MLN8237), ,.

(C) Flow cytometry histogram showing unchanged affinity of 5D3-AF488 and 5D3(CC-MLN8237), ,-AF488 in PSMA(+/-) PC3-PIP cells.
(D) Dynamic light scattering analysis (DLS): Size distribution of (a) 5D3-AF488 and (b) 5D3(CC-MLN8237),, ATC.




In vitroimaging and cytotoxicity of 5D3(CC-MLN&8237),

 (a) Anti-a-tubulin-AF647 (b) 5D3(CC-MLN8237), ,-AF555 | (c) Anti-pericentrin-AF488

(d) Merged image

(Scale bar: 10 um, Magnification: 63X).

A 5D3(CC-MLN8237)3.2 in PSMA(+/-) Cells B MLN8237 in PSMA(+/-) Cells
100
2 100
~ 75- -
& S 754
2 2
S 50- =
g § 50
= - PC3-Flu = - PC3-Flu
O 254 8
—&— PC3-PIP 25+ —— PC3-PIP
0_
2 0 2 4 0 ! ' !
-2 0 2 4 6

log[5D3(CC-MLN8237)3.2] (nM) log[MLN8237] (nM)
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5D3(CC-MLN8237), ,,AF488 in PSMA(+)
PC3-PIP cells (IC;,=8.17 nM) and PSMA(-)
PC3-Flu cells (IC;,=161.9).

Free MLN8237 in PSMA(+) PC3-PIP cells
(IC;,=736.9 nM) and PSMA(-) PC3-Flu cells
(IC,,=873.4 nM).

5D3(CC-MLN8237), ,-AF488 is 20 fold more
efficacious in PSMA(+) cells than in PSMAC(-)
cells and 90 fold more efficacious than free
MLN8237 drug in PSMA(+) cells.
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5D3(CC-MLN8237), ,-CF750 therapeutic study

Athymic nu/nu male mice.
PSMA(+/-) bilateral (dual) tumor
xenograft mouse models.

Change of relative tumor volume

(V/V,) against the time of

| 14 days | 7 days |

I [<€ >
(1 (2 |3]4|5][6]7]8[9[10[11[12[13[14[15]16]17[18[19]20]21]

Dose-1 In vivo optical imaging Dose-1 Toxicology ‘
5D3(CC-MLN8237), ,-CF750 5D3(CC-MLN8237); ,-CF750 gEC/Q"tmca' treatment period.
5.0 mg/k emistr . . e
(5.0 mg/kg) (5.0 mg/kg) H&E Stai?’,ing Significant control of PSMA(+)

tumor growth by 5D3(CC-
MLN8237), ,-CF750.

Kaplan-Meier surrogate survival
curves show higher overall

5D3(CC-MLN8237),,CF750 Therapeutic

Efficac D Kaplan-Meier Surrogate Survival Curve ) ) )
40 TR — Y SSHAC) Uniroated = 100 %_: — survival of mice bearing PSMA(+)
Ad ntreate hd -) Untreate N >
*PSMA(+) Treated *PSMA(-) Treated 3; ! . — tumors and treated by 5D3(CC-
2 60 MLN8237), ,-CF750 (Green,
g 70%).
o 60 r . g
& L ePSMA(+) Treated  There was no significant change
< 40 | *PSMA(-) Treated . .
o #PSMA(+) Untreated in body weight.
E +PSMA(-) Untreated . * *
S | eHealthy
3 2
0 3 T T T T T T T T T 0 T T T T T T
1 3 5 7 9 11 13 15 17 19 21 1 3 5 7 9 11 13 15 17 19 21
Time (Days) Time (Days)
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5D3(CC-MLN8237), ,-CF750 toxicological study

15 50 120 35 ¢
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Treated Untreated Healthy Treated Untreated Healthy Treated Untreated Healthy Treated Untreated Healthy

Analyses of clinical chemistry profile and CBC.

(A) Total serum protein (T-Pro, normal range: 6.0-10.0 g/dL), (B) Blood Urea Nitrogen (BUN, normal range: 20-40 mg/dL), (C) Alkaline
Phosphatase (ALP, normal range: 35-96 IU/L), (D) Creatinine (Cre, normal range: 0.60-2.72 mg/dL), (E) Alanine Transaminase (ALT,
normal range: 25—-60 U/L), (F) Red Blood cell Count (RBC, normal range: 3.8-7.9 x106/uL, (G) White Blood cell Count (WBC, normal range:
2-10 K/pL) (H) Platelet Count (PLT, normal range: 600—1500 K/pL). Gray area: normal range of analytes in healthy mice. (Plotted with
standard error bars, n=>5, *» < 0.05).
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«  5D3 has high binding affinity and fast internalization with centrosomal localization in PSMA(+) PC cells.
» Ideal drug delivery platform to deliver Aurora A kinase inhibitors.
«  5D3(CC-MLN8237),, ATC shows higher cytotoxicity in PSMA(+) cells than PSMA(-) cells.

« In vivo studies, 5D3(MLN8237), , demonstrated high and homogeneous tumor uptake in PSMA(+) tumors and

efficient control of tumor growth in PC tumor mouse models.

« Toxicological evaluation in preclinical settings reveals that 5D3(CC-MLN8237),, ATC has no significant
toxicological effects/systemic toxicities after the treatment.

« These studies establish a solid foundation to develop highly effective 5D3-based theranostics for PSMA(+) PC

therapy.
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