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Nerviano Medical Sciences S.rl. (NMS)

* Nerviano Medical Sciences (NMS) is a
research-based Italian company dedicated to
the discovery and development of new drugs for
the treatment of cancer.
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* NMS is the Drug Discovery
branch of NMS Group.

* NMS Group affiliates provide preclinical development, manufacturing and clinical CRO
services to Academia, Hospitals, Biotechs and Pharmaceutical Companies wolrdwide.

¥ )
Accelera ff= ( NerPharMa J cLess
Experience resits Clirden Crgumlarien
Ao Tar Sowtog s & 5cl. tors
Preclinical development Pharmaceutical development Clinical development
Manufacturing 2

L E.R. Felder = G|obal Medicinal Chemistry & GPCR Summit 2017




Drug Discovery Pipeline
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C Oncology complexity
C The Purinome Platform (targets, compounds)
C Chemical Collections, compound annotations

C Public
Q commercial HTS sets targeted libraries
C shared @hemical archiveso

chemical probes

C openinnovation diversity sets

panels of annotated small molecules
chemogenomic sets

C Proprietary

arrays

C Bioactivity profiling, Dissection of target involvements

leochemlcal> i ntegration of O0tool so,
C cell based to chemical probes to patient derived tissues
C Applications

C MELK relevance in carcinomas

C Chordoma targets 4
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Oncology complexity

U Heterogeneity and variability embedded in cancer cells

U The complexity applies also to the tumor microenvironment, i.e. the supportive and
interactive stroma

U The redundancy in proliferative signaling pathwaysv ar i abl y | i mits tihe
targeted therapies in different patient populations

U Emergence of secondary resistance to growth inhibitory drugs variably limits the
ef ycacy as we lYIlimited dgrationeof clinical loenefitf t

Complementary forces from

stromal cell constituents

Driving forces in
cancer cells |:>

intra-tumoral metastatic variations I Tumor-antagonizing vs. i promoting cell types I

Signaling molecules play a critical role in these processes; several are now recognized as
therapeutic targets

Cells usually need to accrete several cancer-promoting, or oncogenic, mutations in separate
genes to acquire the hallmark properties of malignancy

M. De Palma, D. Hanahan, Mol. Oncol. 6, 111 (2012)
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Targeting the expanded set of cancer hallmarks
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inhibitors kinase inhibitors
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D. Hanahan, R.A. Weinberg, Cell 2011 144, 646-674
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Signaling networks regulate the cancer cell

Genewvariants mutated
EXTERNAL inmultiple cancers
GROWTH

FACTORS

Gene mutatedin '.‘
many solid tumors I "PI3K
Gene family members

mutated or duplicated |
inmany lung and |
breastcancers AKT

B-RAF gene mutated in
CELL most melanomas

SUICIDE ¥ u

A Alarge degree of cross-talk and redundancy exists among
the different signaling pathways.

A This information is now being used to realize novel
therapeutic strategies, based on the combination of
different signalling inhibitors or the development of
multitargeted inhibitors.

A The aim is to block resistance due to the activation of
compensatory mitogenic pathways

Nucleus

F. Collins, D. Barker, Sci. Am. (2007)
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Emphasis on molecular targets in spite of new atypical therapeutic modalities

. Lack of validated targets in some disease areas
Bacteriotherapy
_ renewed interest in phenotypic screening
_ = = s, =
_ Ex vivo phenotypic screening
Tissue-engineered
products

Oncolytic Alincludepolypharmacologyas a
virotherapy drug development option in the
early phases

2010
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Designed or evolutionary optimization of ligands

KNOWLEDGE-BASED APPROACH SCREENING APPROACH

marketed drugs diversity screening
historical compounds focussed screening

highly selective ligands selective ligand
(A) and (B) (A + 8)

“designing IN" “balancing”

DML lead candidate
(A+B+c)

DML drug candidate
(A+B)

R. Morphy, J. Med. Chem., 48, 6523 (2005)

non-selective ligand
(A +B+C)

“designing OUT

—
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Selected by evolutionary approaches?
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Multi-component reactions
and evolutionary chemistry
encoding molecules from a
combinatorial library and
applying the genetic
algorithm 9
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Purinome Targets

Purinome targets are widely diversified in terms of their function,
phylogenetic origins and structural architecture

Kinases

Non-Kinase targets

Is there a similarity of the purine binding site among the different
\ purinome members, sufficient to design a common chemistry?

ATP-, GTP-, NAD-dependent enzymes

Bind ligands possessing a purine substructure

Modes of binding and the sites of interaction may vary considerably

Interaction with phosphate groups of ATP/ADP is dominant in certain ATPases
Need for new, purinome-targeted libraries (PTL), including diversified ATP-
mimicking designs

Kinase Targeted Libraries (KTL) are viewed as a subset of PTL, without
implying a reduction of their important role in drug discovery projects

T o To To T I

10
L E.R. Felder = G|obal Medicinal Chemistry & GPCR Summit 2017 g






