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PSMA is an Unparalleled Target in PC

 PSMA is the single most well-established,
prostate-restricted, cell membrane
antigen known

* 90-95% of PC are PSMA-positive

* Highly PC-specific

* AN PSMA = A lethality

* Expression levels are increased by
hormonal Rx

e Rapidly internalized



PSMA Expression in Prostate Cancer Patients
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nan Protein Atlas

HUMAN PROTEIN ATLAS®

GENE: FOLH1
SUMMARY

INFO
GENE/PROTEIN
ANTIBODY/ANTIGEN

EXPRESSION
SUBCELLULAR LOCATION
NORMAL TISSUE
CAMCER TISSUE

CELL LINE

RNA

PSMA

Protein Expression Profile

http:/fwww proteinatlas.org/ENSGO0000086205/1
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Tissue presentation order  Organ
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Claar Fiel

High and selactive cytoplasmic expression in prostate gland

@ High

CABDO1451, HPAD10593

Cell type

Central nervous system (Brain)

Cerebral cortex
Cerebral cortex
Hippocampus
Hippocampus
Lateral ventricla
Lateral ventricle
Cereballum
Cerebellum

Cerebellum

Neurcnal cells

Glial cells

Meuronal cells

Glial cells

Neuronal cells

Glial cells

Purkinje cells

Cells in granular layer

Cells in maolacular layer

Blood and i
Bone marrow

@ Lymph node

Lymph node
Tonsil

Tonsil

Tonsil
@ Sspleen

) Spleen

Liver and pancreas

Liver

Liver

Gall bladder

Pancreas

Pancreas

system { ic)
Hematopoistic cells

Germinal center cells

Nen-germinal center cells

Germinal center cells

Nen-germinal center cells

Squamous epithelial cells

Cells in white pulp

Cells in red pulp

Hepatocytes
Bile duct cells
Glandular cells
Exocrine glandular cells

Islets of Langerhans

Digestive tract (GI-tract)

Cral mucosa

Salivary gland

&

Esophagus

Stomach, upper

Stomach, lower

© Duodenum
Small intestine
Appendix

& Appendix

" Colon

»
Ractum

Squamous epithelial cells
Glandular cells
Squamous epithelial cells
Glandular cells
Glandular cells
Glandular cells
Glandular cells
Glandular cells

Lymphoid tissue
Glandular cells
Glandular cells
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Respiratory system (Lung)

MNasopharynx Respiratory epithelial celis
Bronchus Respiratory epithelial cells
Lung Pneumocytes
Lung Macrophages

Cardiovascular system (Heart and blood vesseals)

Heart muscle

Myocytes
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Breast and female reproductive system (Female tissues)

Braast Glandular cells
Vagina Squamous epithelial cells
£ Cervix, uterine Squamous epithelial cells

& Cervix, uterine

@ Uterus, pre-menopause

Glandular cells

Glandular cells

Uterus, pre-menopause Cells in endometrial stroma

& Uterus, post-menopause

Glandular cells

& Uterus, post-menopause Cells in endometrial stroma

Fallopian tube

& ovary

@ ovary

Placenta
Placenta

Placenta

Glandular cells
Fallicle cells

Ovarian stroma cells

Trophoblastic cells

Deddual calls

Male reproductive system (Male tissues)

Testis Cells in seminiferus ducts
Testis Leydig cells
Epididymis Glandular cells

& Prostata
Seminal vesicle
Urinary tract (Kidney and bladder)
Kidney
Kidney
Urinary bladder
Skin and soft tissues
Skin
Vulva/anal skin
Skeletal muscle
Smeoth muscle
Endocrine glands
Thyroid gland
Parathyroid gland

Adrenal gland

Glandular cells

Glandular cells

Cells in glomeruli
Cells in tubules

Urothelial cells

Epidermal cells
Epidermal cells
Myocytes

Smaooth muscle cells

Glandular cells
Glandular cells
Glandular cells
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PSMA: Highly Over-Expressed in PC

BPH




T tumor grade =T PSMA
 PSMA level is prognostic
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Gleason 3 Gleason 4 Gleason 5






1st mAbs to PSMAex

Weill/Cornell group
1st to make mAbs to
PSMA able to bind

living PC cells




Pca Target: PSMA

NORMAL CELL ‘ % _IGNANT CELL



Diagnostic tests

Imaging Agents

/ Targeted radiotherapy

Selectively target

cancer cells - T,

Drugs

Immune effects

Novel
Nanoparticles
Other



Standard imaging techniques

* Bone scan
e CT/MR
 Ultrasound

e NaF PET
e FDG PET
e Choline PET



2 ways to target PSMA

* Abs that bind the molecule (e.g., J591)

* Inhibitors/agents that bind the enzymatic
‘pocket’







Positron Emission Tomography (PET)

Radioisotope based
High resolution

High sensitivity
Quantitative



Case 1- Comparison of Bone Scan and
897r-J591

99mTc Bone scan 1591 PET




89 . Bone scan 5 mo
7r -J591 Baseline Bone Scan ?one scan 2 mo after baseline
ater

Scan




J591 PET Imaging




J591 PET Imaging

CT/J591 PET
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Study of 89Zr J591 in localized PC







PSMA PET Imaging:
Early PCa

a) Zr89-J591 pre-surgical PET with high-intensity focal uptake in right apex (white arrow)

b) H&E stained specimen showing Gleason 7 PCa lesion in right apex (thin arrow) corresponding to Figure 1a focus (white
arrow); Small focus of Gleason 6 (thick arrow) was not seen on PET study

c) High-magnification image of right-sided lesion in b) demonstrating PSMA-positivity







Potential Impact of Improved Imaging

Earlier, more accurate detection of recurrent or metastatic
disease

=> Earlier treatment => better outcomes

Improved monitoring of response to Rx
=> Improved Rx tailoring=> better outcomes

Improved assessment of new, experimental therapies
=> Faster drug approvals by FDA => better outcomes

Improved imaging of disease within prostate
=> |dentify who needs biopsy
=> Where in prostate to biopsy
=> Ability to monitor patients on active surveillance
=> Enable focal therapy



Therapeutic advances

e Antibody (“naked” or unmodified)
* Radiolabeled antibody

* Antibody-drug conjugate



Naked Antibody

* Naked antibodies are effective in other
tumors
— Non-Hodgkins Lymphoma
— Breast cancer
— Colon
— Renal cancers
— Head & neck cancers
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Naked J591 Ab Trials

1. mAb J591 in Patients with Advanced PCa and Unfavorable Circulating
Tumor Cell Counts (CTCs) [NCT02552394]
— For patients with CTCs = 5 per 7.5ml of blood
— Primary Endpoint: Decline in CTCs from unfavorable (>5) to favorable (<5)

2. Pre-operative mAb J591 for high and/or intermediate-risk PCa [NCT02693860]
— Intermediate or high risk prostate cancer defined as:
- Gleason grade > 7

-PSA > 10
— Plan for radical prostatectomy

—  Primary Endpoint
*Assess whether J591 induces an inflammatory and/or apoptotic response of PCa cells

Favorable data would lead to phase 3 trial for FDA approval



Radiolabeled anti-PSMA

* PCais a radio-sensitive tumor
— External beam radiation
— Radioactive implants
— Painful metastasis

» Xofigo (#2°Radium)



Alpha- vs. Beta-Particles

Alpha

Relative particle mass

Initial energy (MeV) per particle
Range in tissue (pm)

LET (KeV/um)

DNA hits to kill cells

LET = linear energy transfer.
Henriksen et al. J Nucl Med. 2003;44:252-259

Beta °

a B

7300 1
3-8 0.01-2.5
40-100 50-5000
60-230 0.015-0.4
1-10 2 1000’s



177Lu-J591 Rx: Excellent Targeting & PSA Response

44/47 (93.6%) with accurate targeting of known sites of disease

99mTc-MDP bone scan  77Lu-J591 mAb
. " 90% decline

&0

Log scale

PSA, ngimL

224 -196 -168 -140 112 84 56 28 Owe28 56 84 112 140 168 196
Day

Pre-Rx PSADT=3.9 mo  Day of Rx

66% experienced PSA
decline after a single

infusion,
47% had major decline

Ant Post Ant Post
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Full dose
0S 43.9 mo
[24.7, 63.1]

Low dose

0S 15.3 mo
[4.5, 26.0]

20.00 30.00

Survival
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High fractionated

dose

N=16

HR=0.06 [0.01-0.41]
010¢

High single dose
N=26

HR=0.48 [0.26-0.91]
p=0.023




T R ____UniversitatsKlinikum Heidelberg |
225AC'PSMA Patient-A ‘

LHRH (urupeptyl, leuprorelin)
20ledronate

Docetaxe! (SO cycles)

Carrmustin/Epirubicin in hyperthermia

3 X

12/2014 7/2015 9/2015
PSA = 2923 ng/ml PSA = 0.26 ng/ml PSA <0.1 ng/ml
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225Ac-PSMA

Patient-8

radicsl prostateectomy

radiotherapy of lymphnode metastasis

LHRH (leuprorelin)

LHRH (leuproreiin) + Bicalutamide 150mg/die
Docetaxel (11 cycles)

Cabazitaxel (10 cycles)

Arbiraterone

Enzalutamide - NOT TOLERATED
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177Lu PSMA 22‘“Ac PSMA 225Ac PSMIA
' '

4
¢ B
6/2015 9/2015 2/2016 4/2016
PSA = 294 ng/ml PSA =419 ng/ml PSA = 3.5 ng/ml PSA < 0.1 ng/mi



Ab-Drug Conjugate

Linking a drug to an Ab =>
a drug that can discriminate cancer

from normal cells
: nature

b10techn510gy

*4’4&_




Active clinical trials

J591 imaging pre-radical prostatectomy
J591 neo-adjuvant trial (pre- postatectomy)

e 71y B91 + hormonal Rx in PSA relapse

J591 in mCRPC with elevated CTC
RL-anti-PSMA in mCRPC (multiple trials)



Conclusions

PSMA is an ideal PC-specific molecular target
PSMA imaging is under active study in US & Europe

— Better than conventional technologies

Potential to transform diagnosis, staging, monitoring
and treatment of PC

Multiple ways to therapeutically target PSMA in
patients with PCa

— All promising and all under active study



