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| have had good teachers

1982-1987

= Laurea in Chimica at the Scuola Normale Superiore
(focus on Organic Chemistry)

1987-1992

= Ph.D. in Chemistry from the ETH Zurich
working with Prof. Dr. Kurt Withrich
(Nobel Prize Chemistry 2002)

1992-1996

= Post-doc at the LMB, MRC Centre in
Cambridge working with Sir Gregory Winter
(Nobel Prize Chemistry 2018)




| have had good students

1996-now

= Professor at the Swiss Federal Institute of Technology
(ETH Zurich)

2016-2020
= ERC Advanced Grant (a prestigious grant)
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1996 and following years

= Co-Founder of Philogen (1996)

= Some of my students have started successful Philogen bicycle
companies (e.g., Bicycle Therapeutics, Covagen, Allcyte) oo e

therapeutics

covaceN @ allcyte:

Advanced Biopharmaceuticals



The Philogen group
Philochem Philogen

innovating chemistry innovating targeting

Discovery Center Clinical trial management and GMP-production

« Antibody technology « Six-armed antibody products in clinical development
* DNA-Encoded Chemical Libraries » Two fully-owned products in Phase lll clinical trials

« Preclinical investigation of new prototypes Zurich * In house GMP production facility
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Virtually all drugs are molecules (big or small) which bind to a protein




The inefficient way of discovering drugs (“one-by-one”)

The conventional (and inefficient) way of discovering drugs is to test molecules “one-by-one”

Even the largest companies cannot afford to screen more than one million compounds




Therapeutic proteins vs. small organic drugs

Humira™ global net
sales S 19.9 billion in 2018

Atorvastatin™global net
sales $13.6 billion in 2006

e ~150'000 Da (large)
e Cannot permeate cells

e Long circulatory half-life

e Must be injected

e Highly specific

~ 500 Da (small)
Cell penetration possible

Typically shorter half-life in blood

Often orally available

May be less specific



Encoded library technologies

Encoded combinatorial library technologies facilitate the discovery of antibodies and of small ligands

{argetprotein Target protein

Antibody / /y
“Phenotype”
Plasmid
“Genotype’ DNA - tag
“Genotype”
Antibody Phage Display Library DNA-Encoded Chemical Library

Neri & Lerner (2018) Annu. Rev. Biochem., 87, 479-502



Encoded library selections

Antibody phage-display library
(more than 100 billion different antibodies)

of secondary(

Production
: Bacterial
library Infection &

Antibody expression,
screening (e.g., ELISA),
DNA sequencing

Target
Protein

DNA-encoded chemical library
(more than 1 billion molecules)

Qﬁ%
g Target
Protein

Yy

Panning
—

%% hé

high-throughput sequencing,
hit identification
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A history of DEL technology
Split & Pool on Beads

Richard Lerner & Sydney Brenner Dario Neri’s lab
@
@ : Q
Scripps °© Phll_ochem
Research bead innovating chemistry [][] []
| S Nat Biotechnol,
ETH:zurich w08 22 58
Proc Natl Acad Sci USA, Proc Natl Acad Sci USA,
1992, 89, 5381 2008, 105, 17670
1992 2004

First proposal vy HARVARD
of DNA-Encoded Chemical 9 )

Libraries (e.q., peptides) 6
David Liu’s Lab

DNA-Templated Synthesis

Science,
2004, 305, 1601

Neri & Lerner (2018) Annu. Rev. Biochem., 87, 479-502



Encoded library selections

Using combinatorial technologies, we can build and screen DEL libraries containing billions of different compounds

Synthesis,
storage and
screening
in pool

Unselected library
Aff|n|ty capture

; Washing
pannmg T
Selection Fingerprint
. * }CodeA é
g Yeees  HTDS g Elution

Neri & Lerner (2018) Annu. Rev. Biochem., 87, 479-502
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DNA-encoded chemical library selections

DELs may facilitate ligand discovery
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The problem to be solved



Limitations of conventional chemotherapy

Conventional chemotherapy agents do not preferentially localize to solid tumors

No detectable uptake
in tumor lesions

L

Liver \_—

0-6 min 8-19 min 23-39 min 42-63 min

PET imaging and biodistribution analysis of a patient with metastatic malignant mesothelioma, imaged with "C-docetaxel.

Tumor lesions (in the pleura) are not visible.

van der Veldt et al. Eur. J. Nucl. Med. Mol. Imaging 2010, 37, 1950; van der Veldt et al. Clin. Cancer Res. 2013, 19, 4163 CONFIDENTIAL — NOT FOR DISTRIBUTION



Using encoded libraries for the discovery of targeted drugs

Discovery Tools (Ligands)

Antibodies Small molecules ‘

. Target
Target protein protein
X /'Q Rt
| Antibody ~ &, DNA-

Payloads

Cytotoxic Drug Radionuclide

encoded
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| B?sang:y U chemical Ligand  Payload Cytoki
i libraries™ . Cytokine
""""""""""""""""""""""" | T eetent therapestic paylonds
= phiogen' Soluon Advantages
1. Speed of discovery and development
2. Selectivity - Spare healthy organs
3. Efficacy - Activity at the site of disease
Zauberkugel (Magic Bullets) s - |
“Wir mussen zielen lernen, chemisch zielen lernen” b

=

Paul Ehrhch innovating targeting

Philogen

(We must learn to target disease using chemical means)




Nuclear Medicine validation of tumor targeting

Antibodies: Nuclear Medicine Validation in >200 Patients

Solid
Tumors

Melanoma Lung Cancer

Colorectal
Cancer

Brain
Mets

Scans obtained with Philogen antibody

Breast Cancer

= |dentified ligands have a pan-tumoral targeting potential

= Proven targeting potential across antibodies and small molecules

= Strong Nuclear Medicine validation

Poli et al., Cancer Immunol Res, 2013, 1, 134;

Ligand‘-

Small Molecules: Faster Delivery to Tumour Sites

LN met

Lung met

Palmer et al., Neuroncol Adv, 2020, 2, vdaa034;
Brouwers et al. ,Journal of Clinical Oncology, 2005, 23, 6540; Kulterer et al., J Nucl Med, 2020, 62, 360

Onco IX

primary tumor and primary tumor and
small metastasis disseminated disease
3 No uptake
"y & insalivary
L . glands
A 8
- ® / gf

uptake

low kidney \w :
CA B '-:;

OncoFAP

Philogen

innovating targeting



Example 1.
a clinical-stage antibody-cytokine fusion

-

2

Emanuele Puca, Ph.D. Teresa Hemmerle, Ph.D.
Director glioblastoma project Director L19-TNF project



Antibody-based cytokine delivery P —

Cytokines Dramatically Modify the Tumor Environment

Cytokine-induced tumor necrosis (e.g., TNF) Immuno-modulatory cytokines (e.g., IL12)
/

TNF-based products induce selective hemorrhagic
necrosis and thus act as “debulking” agents

IL12 based products promote the intratumoral elevation of
immune cells which are crucial to eradicate cancer
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De Luca et al., Molecular Cancer Therapeutics, 2017, 16, 2442; Puca et al., J Gastrointest Oncol 2020,11,803 Phl|0 en

s.c. = subcutaneous
innovating targeting



Antibody-based delivery of tumor necrosis factor (TNF)

Targeted active ingredient...

ANTIBODY

)
P
(@)
>
S

L19 Antibody

Selective localization to EDB(+)

Fibronectin tumors

Cytokine TNF

Immune modulation &
cytotoxicity

Targeting
Antibody (L19) .

i izati RSP
Selective localization EECEE

...administered systemically... ...causes selective tumor necrosis
4 Cycles 6 Cycles
FIBROMUN g |
Soft Tissue
Sarcoma
Combo with
Doxorubicin
ODD Status
el Ty 20 Recurrent
and US ‘
Glioblastoma &/
Monotherapy

L tumors 1 . c c 0.C 1
o o i = Fully human protein produced in CHO cells; no immunogenicity :
= - !
= i = Administered to > 300 patients alone or in combination !
14 1 1
n + = Recommended Dose is 13 ug/kg (very well tolerated) !
Immunostimulatory —qaEE® T T
and cytotoxic payload
Halin et al., Cancer Res, 2003, 63, 3202; Borsi et al., Blood, 2003, 102, 4384; Balza et al., Clin Cancer Res, 2006, 12, 2575; Balza et al., Int J Cancer, 2010, 127, 101 Ph ||0 en

Hemmerle et al., Br J Cancer, 2013, 109, 1206; Papadia et al., J Surg Oncol, 2013, 107, 173; Spitaleri et al, J Cancer Res Clin Onc, 2013, 139, 447

innovating targeting



Glioblastoma: the most aggressive brain tumor

100+

90+ Standard of Care:
80-
Ovef’a” 70 ___ Lomustine + Bevacizumab
Survival €01 Lomustine
%)
404
304
20-
| 10 9.1
Glioblastoma multiforme oo, mo_________
0 3 6 9 12 15 18 201 24 27 30 33 36

Months

Second-line glioma patients with unmethylated MGMT promoter do not respond to standard
drugs, progress within 6 weeks and typically die within 6 months

Strictly confidential



Emerging results in glioblastoma (second-line)

Two patients from the first cohort of the clinical trial with Fiboromun (L19-TNF) plus lomustine in second-line glioblastoma:

Baseline 3 months 6 months 9 months 12 months

Complete disappearance of the
target lesion

Prof. Dr. med. Dr. med.

-82% change to baseline Michael Weller  Tobias Weiss

Ph ||Dgen UW UniversitatsSpital

innovating targeting Zurich

Strictly confidential



Example 2:
a small-molecule tumor targeting agent

-
o
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&<
Samuele Cazzamalli, Ph.D.
Director Small Molecule Therapeutics




OncoFAP: a best-in-class FAP targeting agent

)J\/N 0
OncoFAP
(Kd =680 mM)
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Millul et al., PNAS, 2021, 118, 16, €2101852118 Modulators
Zana et al., submitted
Galbiati et al., submitted

# = radiometal chelator (DOTA or DOTAGA) @ - iinker-drug A = small molecule immunomodulator Philogen

innovating targeting



Patient with a primary tumor only

Imaging performance of OncoFAP in cancer patients

Breast cancer patients imaged with OncoFAP-%8Ga (PET) at ~ 1h p.i.

= L/ No uptake in the
' Selective uptake in 2 salivary glands
No uptake in the P 2 Eii » tumor lesions .
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SR LDedieR Patient with a primary tumor and a small Patient with a newly diagnosed Patient with a primary tumor and

Metastatic breast cancer to local and
supraclavicular lymph nodes

tp.=1h tp.=1.3h tp.=~1h tp.=1h

lvymph node metastasis disseminated cancer lesions

Backhaus et al., Eur J Nucl Med Mol Imaging, 2021, 10.21203/rs.3.rs-969176/v1 —_— — WWU Ph I I Og e n

MUNSTER innovating targeting



Imaging performance of OncoFAP in cancer patients

Comparative performance of '8F-FDG and OncoFAP-%Ga (PET) in esophageal cancer

18F-FDG-PET 68Ga-OncoFAP
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Patient with metastatic G s
esophageal cancer ¢ |
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Backhaus et al., Eur J Nucl Med Mol Imaging, 2021, 10.21203/rs.3.rs-969176/v1 — T WWUu Ph I IO g e n

MUNSTER innovating targeting



Some (personal) conclusions

* |n Italy, we (still) have many talented young scientists, who however need
adequate training

e Role models are important

* |n the healthcare sector, simple changes to certain (stupid) regulations
could have an immediate beneficial effect

e Disruptive technologies (e.g., encoded libraries) are revolutionizing the way
drugs are being discovered and developed

Accademia dei Lincei — Workshop Linceo “Il sistema Ricerca — Industria in Italia” Roma, 18 Marzo 2022



