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WP1 — QOverall Goal

Enabling platform for the delivery of optimised leads at an accelerated pace
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Lead optimisation is traditionally considered the place
where academic drug discovery projects go to die a
slow and painful death

Deployment of an actual platform of general applicability
Identification of optimised leads
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Adapted from Paul et al., Nat Rev Drug Discovery 2010. All costs are in million 2008 USD

Matre Fiavione | S Dusey Kola and Landis, Nat Rev Drug Discovery 2004.
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A parametric sensitivity analysis indicates that improving the lead optimization step
provides the greatest beneficial effect on the progression rate in Phase Il

and on the total cost per launch
\_ Y,

Waring et al., Nat Rev Drug Discovery 2015.
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The Open Innovation Paradigm

“Open innovation is the use of purposive inflows and outflows of knowledge to accelerate internal innovation, and expand the
markets for external use of innovation.” Henry Chesbrough

Platform
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« etc. . B Incorporate start-ups and spin-offs

Henry Chesbrough, Open Innovation. The New Imperative for
Creating and Profiting from Technology. HBR Press 2003
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WP1 — Impact

IMPACT

Description

Means of Verification

In line with the tenets of open innovation (Chesbrough, 2006), we envision a bi-directional flow of
people and ideas between UniUrb and companies, that is made possible by an agile and externally
accessible platform that enables lead identification and optimisation. Encompassing advanced
computational methods, synthetic chemistry skills, in vitro/vivo pharmacology and sound knowledge in
key therapeutic areas, the platform generates value through:

i) Unique know-how, made available to both big players and local SMEs, limiting the need for
massive infrastructural investments (for example, for high-throughput wet screening), shortening
time to market, and, thus, with clear potential for attracting extramural funds and partnerships.

* Number of research contracts
involving the platform
* Total amount of extramural funds

attracted

i) Composition of matter patents, claiming in house generated compounds active in key therapeutic
areas such as oncology. This IP is instrumental to incorporate spin-offs and attract investments
especially within the emerging framework of portfolio-companies.

* Number of patents granted
* Number of patents out-licensed
* Number of spin-offs incorporated
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; Of Drugs and Airplanes

“Many major aerospace
projects require a decade or
more of R&D along with over a
billion dollars in investment to get
a single new product to market.”

Why do not we approach drug discovery the same
A way?
« Biology is involved
« Limited accuracy of the input
« Multi-disciplinary Effort
» Information is largely incomplete

“All models are wrong, some are useful” G. Box
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\ C. Sirocchi, F. Biancucci et al.

(a) Ataxia dataset.
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(b) Hypoxia dataset.

UNIURB PROPRIETARY LIBRARY
MORE THAN 2500 COMPOUNDS
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ﬁ 8
i3

e 4 /

R3 1 /,/ P4

2

ﬁ N R b, +.{\.

Aoy Ol e cyclization
UNIQUE BUILDING BLOCK Loy Y
This activity aims at compiling a virtual library of novel
compounds synthesized at UNIURB over the years,
which are: a) available or that b) can be readily /
synthesized thanks to the proprietary expertise at UNIURB  /

Assess the chemical diversity of the
assembled library within the framework of
commercial libraries and test it in other Task 1
activities involving virtual screening

“/,// V/ﬁ = \\\
: ‘\;0,96 7041
S

Existing
compounds

~

Unexplored chemical space

Identify a suitable diversity subset to be
tested in targets and/or cell lines
relevant to the project
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Case study: Selection of potential adenosine 5'-phosphosulfate reductase potential inhibitors
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WP1.2: Development, validation and application of tools for rational polypharmacology

Target 2 DTDL Target 1

Manually curated dataset encompassing 158 DTDLs
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Lembo and Bottegoni, 2024 J Med Chem, just accepted

Targets are paired based on pre-existing
independent validation at a given pathology. The
promise of network pharmacology (Hopkins, Nat
Chem Biol 2008), that the druggable genome
would have been greatly expanded by new target
combinations, has yet to be fulfilled.

DTDLs largely exploit known regions of the
chemical space that the members of the target pair
have in common

Representative DTDLs never significantly depart
from single target protype compounds

We have barely scratched the surface
of what D/MTDLs have to offer to
therapy and ultimately human health
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WP1.2: Development, validation and application of tools for rational polypharmacology
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WP1.3: Test bed for preclinical compounds against innovative targets for metastatic cancer

Polyammo-bls-MaItoI Compounds 120 Cellsurvival (%) - 48 h The new set of molecules in parallel with
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associated with the modulation of genes having H ° . .
P oarcssion and apoptos. Recently s mew set of Design and development of IDO1 protein degraders (PI: Ciriana Orabona) #36-UR1286
compounds) was synthesized by functionalizing the Cé Moleculaidl
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[British Journal of Cancer (2012) 103(2), 2.
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The biological activity of al1 was deepened using the
slight accumulation of cells in the G2/M phase of

percentage of hypodiploid cells starting from the c
activity on U937 cells through the activation of the
confirm this observation.

Characterization of IDO1-mediated signaling in tumor cells (Orabona — UniPg) @

Y VY

Rational design of small molecules stabilizing IDO1 conformations suitable for the protein
degradation (DSF - UniPg)

Synthesis of IDO1 degraders (UniPg + UniUrb?)

In vitro screening of IDO1 degraders (Orabona — UniPg)

Biophysical PK/PD profiling of best IDO1 degraders (Macchiarulo - UniPg)
In vivo validation of the best IDO1 degraders (Orabona - UniPg)

CONVENTIONAL DRUG &y
INHIBITORS ’%

CATALYTIC DOMAIN

YV V V V

» Scale-up optimization of preclinical candidates (UniPg + UniUrb?)

Dose-dependent uptake of borono tryptophan derivatives. ~ BOUTTTAVE DEEMTDI 4 (O EXPTess TATL
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Grazie per l'attenzione
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