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|ICMI Brussels

In vivo Cellular & Molecular Imaging

A multi-discplinary research team focussed on the
development of drugs for biomedical imaging and therapy
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VRIJE UNIVERSITEIT BRUSSEL - UZ BRUSSEL

Nuclear Medicine department

[»] 2 Siemens PET/CT camera’s
[»] 2 Siemens SPECT/CT systems

Brussels Imaging Pharmacy:

[»] 18/9 Mev Cyclotron
[»] 3 research Hot cells
[»] 6 GMP Hot cells

In vivo Cellular and Molecular Imaging - ICMI

[»] Radiochemistry unit [»] Preclinical imaging

(
[»] Alpha lab [»] MicroSPECT/CT :T%Jm!!%?
[»] Beta/Gamma lab [»] MircoPET/CT (2022) “
[»] Vector development unit [»] Intravital Microscopy (2022)
[»| Pre-GMP and GMP [»] Bioluminescence
[»] Cell culture facilities [»] Fluorescence unit
[»] FACS [»] Ultrasound unit
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DISCLOSURES

Founder/Shareholder/Consultant

Precirix NV (Chief Science Officer) P Q ECI Q IX®

ABSCINT NV (Medical Director) ABSCINT
Molecular Imaging
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TARGETED RADIONUCLIDE THERAPY (TRNT)

* Tumor cells with a specific protein over-expressed on their surface

 Accessible for circulating agents

* Guide a therapeutic radionuclide to the expressed protein using a target-specific vehicle
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CONCEPT

THERANOSTIC APPROACH OF TRNT

Diagnostic imaging
* The goal of TRNT is to selectively deliver radiation to
cancer cells and/or diseased tissue with minimal

toxicity to surrounding normal tissues .
' c" '3 .
* Integration of imaging to detect the presence of a ‘ g
molecular target for which a specific treatment is . 5 ol
intended Negative for target Positive for target

* Imaging with a related molecular vehicle

U

support for dose estimation

U

treatments based on dose-effect relationships

U

. v
monitor response to treatment Conventional therapy A {
Target therapy
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CONCEPT

TARGETING
Antibody
Alpha particle Englrk\]ee.red mA!o—fragments
Beta particle Synt.det|c proteins
Auger electron Peptides

Small molecule

Molecular
Vehicle

l

Receptor

Prostetic group Antigen

Chelator
Direct labeling
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CONCEPT

TARGETING

Antibody
Alpha particle Engineered mAb-fragments
Beta particle Synthetic proteins
Auger electron Peptides
Small molecule
Potency Size
Range of action Stability

Biodistribution

Molecular
Vehicle

Stability i cell

Tumor cell retention
Receptor

Prostetic group Antigen

Chelator
Direct labeling

Concentration
Tumor cell specificity
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Uptake by target tissue

Timea bafore image acquisition

15{] kDA 11{] kDa

De Vos et al., Expert Opin Biol Ther, 2013
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68Ga-Octreo-PET

® Target: somatostatine receptor
e Vector: peptide
e Overexpressed on cell membrane in neuro endocrine cancers
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Diagnosis and Therapy

FDA approved drug: Lutathera (Novartis)
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°8Ga-PSMA-PET

' PSMA
“p»

® High expression on prostate cancer cells
® Detection of metastatic prostate lesions
e Vector: small molecule

0

N ‘ “G J
N "N HN

/: \< H COCH

HOOC N N COOH

® Intense salivary and lacrimal glands

Normal biodistribution

® Intense kidney
e Moderate liver-biliary elimination
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°8Ga-PSMA-PET

PSMA

® High expression on prostate cancer cells

_ e, e Detection of metastatic prostate lesions
.
L 3.
:‘G NJ HN
P J H
Treatment

e Beta and alpha irradiation
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177Lu-PSMA treatment

12/2014 12/2014 02/2015 04/2015
PSA 387.06 ng/mL PSA 387.06 ng/mL PSA 9.21 ng/mL PSA 1.98 ng/mL

150 MBq #Ga-PSMA11 6 GBq ""Lu-PSMAB17 6 GBq ""Lu-PSMAB17 6 GBq """Lu-PSMAG17
PET/CT (MIP) 1 h p.i. Planar scan (GM) 20 h p.i.  Planar scan (GM) 20 h p.i.  Planar scan (GM) 20 h p.i.

‘m UNIVERSITET 68Ga-PSMA11 / 177Lu-PSMA 617 is commercialized by Novartis

BRUSSEL



CURRENT VECTORS IN RADIONUCLIDE THERAPY?

A look into the current industrial developments ...

FCLARITY

PRECIRIX®

COINT

BIOPHARMA

B
R yz e B I O @ ANovartis Company

CLOVIS | ONCOLOGY
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CURRENT VECTORS IN RADIONUCLIDE THERAPY?

Select high value cancer targets
(peptides and/or minibodies)

Peptides
Minibodies

Generate and radiolabel compounds

64Cu imaging in tumour models

67Cu efficacy studies

High value clinical candidates:
SARTATE, SAR-bisPSMA, SAR-BBN, etc.

" Platform SAR Technology e
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CURRENT VECTORS IN RADIONUCLIDE THERAPY?

Indication

Product

Discovery Preclinical Phase | Phase 2 Phase 3

Peptides
Minibodies

us
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saRbisPSMA  Theranostic - [E=T =0
SaRbisPSMA  Diagnostic [ M=
Prostate
Cancer
saRgsN  Diagnostc (I ==
SARBEN  Theranostic (T =1
SARTATE Theranostic
Neuroblastoma
SARTATE Diagnostic
NETs SARTATE Diagnostic
Pan cancer . :
(GRPr positive tumours) SAR-BEN Diagnostic
Undisclosed Undisclosed
SAR Discovery
Platform
Undisclosed Undisclosed




CURRENT VECTORS IN RADIONUCLIDE THERAPY?

Targeting Agent
Can be a small molecule or a
biclogic (antibody)

+ Cancer Cell

Small molecule
Antibodies

— Cancer Target

A Linker .
Chemistry to attach
the "payload” to the

targeting agent
. The “Payload”

A radioactive isotope. Can be a diagnostic 1sotope
for imaging, or a therapeutic isotope for treatment
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CURRENT VECTORS IN RADIONUCLIDE THERAPY?

Targeting Target Radioactive
Molecule Isotope

Small molecule PSMA™ %Ga l TLX591-CDx (%Ga-PSMA-11, llluccix®) Imaging
Antibody PSMA My [ TLX591 ("7Lu—rosopatamab) ’ Therapy
225
Antibody PSMA Ac [ TLX592 (mAc—RADmA_ Therapy (2™ Gen)
Small molecule PSMA LT Imaging/Surgery
Small molecule ;
Ga <
. . Small molecule PSMA l TLX591-Sx (¥Ga-PSMA-I Imaging/ Surgery
Antibodies

Antibody CA9@ 7 I TLX250-CDx (**Zr—girentuximab) m
Antibody CAS My I TLX250 ('""Lu—girentuximab) - Therapy

‘Small molecule  LAT-1® 1oF TLX101-CDx (*°F-F] Imaging
Small molecule LAT-1 i TLX101(™"I-IPA) Therapy
Antibody CD66® Lo [ ITLXGS-CDx (*™Tc-besilesomab, Scintimun®) Imaging )

Antibody CD66 wy ITLX66 (**Y-besilesomab) - Therapy

Shaded arrows indicate expected development stage in the next 12 months

1. Prostate-specific membrane antigen. 4. Bone Marrow Conditioning / Rare Diseases. * Registry Study
2. Carbonic anhydrase IX. 5. Cluster of differentiation 66.
3. Large amino acid transporter 1.

With the exception of Telix's ®*Ga PSMA-11 imaging agent in Australia and the United States, none of Telix’s products have received a marketing authorisation in any jurisdiction. Any use of Telix products is on an investigational basis only.
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CURRENT VECTORS IN RADIONUCLIDE THERAPY?

Pharmaceuticals|inc.

Antibodies

‘Fast clear linker
technology’
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CURRENT VECTORS IN RADIONUCLIDE THERAPY?

Fusi~n

Prarmaceutea - Fusion Early Radiopharm. Preclinical Phase 1 Phase 2 Phase 3
Discovery Optimization Development
Programs
Antibodies
S m a | | m O | e C u |e FPI-1 434 SOlld Tumors Expressing IGF-1R

FPI-1966 Head & Neck and Bladder Cancers Expressing FGFR3
IND anticipated Q2 2021

FPI-2059 Solid Tumors Expressing NTSR1
IND anticipated 1H 2022

FPI-1434

Combination with
Pembrolizumab

Solid Tumors Expressing IGF-1R

Early Solid Tumor
Pipeline

P Solid Tumor
Targets not
disclosed

Solid Tumor
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CURRENT VECTORS IN RADIONUCLIDE THERAPY?

Qﬂ ONCOLOGY FAP-2286

Peptide H <N_)\|(N/J? N
o

Fibroblast Activation Protein 0O Ng " HNI\)LNH
CO,H H%j/xs o

Phase | trial with 177 Lu-FAP-2286 HO,C— 7/ \ ) | H\(Ti/@
“. N
(). UL
(NL_jN N “on °
CO_H
o)
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CURRENT VECTORS IN RADIONUCLIDE THERAPY?

CLOVIS | ONCOLOGY

_ Cancer invasion

Matrix remodelling

* Matrix crosslinking
Proteolysis
Force-mediated
matrix remodelling
Matrix production

Immune crosstalk
\ * TGF activation
Macrophage ) I(I).)—(%;IJ_I:Iozductlon Interference with
and endothelial production T cell function

crosstalk a , * CCL2 production

Metabolic effects
» Lactate shuttling
Tumor growth » Alanine and aspartate shuttling

 Amino acid depletion } J

T Rp TARGETED .o Figure was adapted from Sahai E et al. Nat Rev Cancer. 2020;20:174-186
SUMMIT 1. Sahai E et al. Nat Rev Cancer. 2020;20:174-186; 2. Joshi RS et al. Cancers. 2021;13:1399; 3. Baker AT et al. J Immunol. 2021; 206:310-320
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CURRENT VECTORS IN RADIONUCLIDE THERAPY?

%8Ga-FAP-2286 Shows High Uptake in Patient with Osteosarcoma

FAP PET FDG PET
Done five weeks prior
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CURRENT VECTORS IN RADIONUCLIDE THERAPY?

Peptides

us
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Phage-display:
Nobel-Prize winning off-patent

One billion
molecules

Patented linker 1 billion value-added

H
NH; ry‘\[r“I”' Patented molecules
- 0 0o T
Cl S< N "
H (o]
o A M.
0 0 Ry o
cl ) {So n F;ERLNH
B
—_— Y Y o
NH R, O
chemical reaction i
on phage-displayed ~ ©~ A .
libraries s
ax

One billion
> drug leads

in one flask

in one flask




CURRENT VECTORS IN RADIONUCLIDE THERAPY?

PROGRAM

FOINT [P

BIOPHARMA

Peptides
Small molecules

PNT2004

PNT2004
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CLINICAL

CANDIDATE

DOTA-TATE

INDICATION

mCRPC*, Pre-Chemo

mCRPC*, Post-Chemo,
combination w/ J591 (Cornell)

Neuroendocrine Tumors (NETs)

Solid Tumors Expressing FAP

Solid Tumors Expressing FAP

Prostate Cancer

TARGET

SSTR

LEAD ISOTOPES DISCOVERY

Lu

Lutetium (177)

Lu

Lutetium (177)

bl

Lu

Lutetium (177)

Lu

Lutetium (177)

89

Ac

Actinium (225)

89
Ac

Actinium (225)

89
Ac

Actinium (225)

PRE CLINICAL

PHASE 1

PHASE 2

PHASE 3



CURRENT VECTORS IN RADIONUCLIDE THERAPY?

Phase

Monoclonal Ab 227Th-Pelgifatamab
Oncology Corixetan (PSMA-Targeted
Thorium Conjugate)

HER2-TTC (HER2-Targeted

Oncology Thorium Conjugate)
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CURRENT VECTORS IN RADIONUCLIDE THERAPY?

Preclinical

Phasel Phase Il

v

v

v

Neuroendocrine

Tumors (target
SSTR)

Prostate cancer
(target PSMA)

Advanced
Accelerator Prostate cancer

Applications (arget PSMA)

A Novartis Comparly Prostate cancer
(target PSMA)

H Prostate cancer
Pe pt ides (targetPSMA)

Small Molecules

Prostate cancer
(target PSMA)

Prostate cancer
(target PSMA)

Multiple Solid

Tumors (target
GRPR)

Multiple Solid

Tumors (target
GRPR)

Glioblastoma, others
(targetIntegrin

‘m VR'JE alphavbeta3/5)
UNIVERSITEIT
Glioblast , oth
BRUSSEL targetintenrin
alphavbeta3/5)



PRECIRIX®

Single domain antibodies

CURRENT VECTORS IN RADIONUCLIDE THERAPY?

(siom

Conventio?mal Ab Camelid&i-ICAb
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CURRENT VECTORS IN RADIONUCLIDE THERAPY?

PRECIRIX®

Single domain antibodies

jue
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CAM-H2
HER2+ Metastatic Cancer

Preclinical program
Undisclosed

Preclinical program
Undisclosed

LEAD LEAD

GENERATION OPTIMIZATION PRE-CLINICAL PHASE| PHASE I/l PHASE Ill MARKET

e 00— 06— O— " O——O0

o0 00— O0—F «  O——O—oO0

o0 00— O0—— " O— —O——0

® Completed @ Ongoing




BREAST CANCER TARGETING: PRIMARY CANCER EE=
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PHASE II BRAIN METASTASIS TRIAL &
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TUMOR AND HEALTHY TISSUE RADIATION NANOBODY VS. TRASTUZUMAB

Trastuzumab 1311-SGMIB nanobody
%IA/g
20- %IA/g 20-
I 1hp..
M 6hp..
I 2¢hpi. 151
B 72hpi.
9 I 120h pii.
g 10 131 .
B 207 — 4H, 1-SGMIB-nontargeting
< 3H |h
g2 3 Il cH
g * M 24H
g W 48H
T 10 72H
8 0 96H
Bl 120H
0 : —ite,
) A 3 Qo @ @ Y s & (‘b"’ & g & & & \er &F g &
Vo‘@ & o {-\&& fﬁz@ @0"& S < A /\o@o 0 c,‘\v'fo \\v"éo ¥
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FIRST IN HUMAN STUDY: CAM-H2 1311-SGMIB-ANTI HER2

TO T 15m T 2h T 24h
Advanced HER2+ - -
= c (@) = O
breast cancer CAM-H2 S S = S =&
. = . .. C E 1= — - ol
part]l_e3nts injection @ @ o e o
iﬁ @
2h 24h
SPECT / CT 2h SPECT / CT 24h
25

Camel-IDS

STRIKE THE CANCER, NOT THE PATIENT
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CURRENT VECTORS CONCLUSION

e Current success stories are based on peptides & small molecules

* New peptides and small molecules are developed for a range of cancer targets,
however finding strong binders is complicated

* Existing monoclonal antibodies against cancer targets are ‘refurbished’ towards
radiopharmaceuticals, however long residence time in the circulation requires
innovative linker methods to limit toxicity

* Antibody fragments can be generated against any target and approach the PK
properties of peptides

* All developments are matched by radionuclide diagnostic for patient selection
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