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Tumor Biology and Experimental Therapeutics

Our goals:
A From biology to therapy: searching for innovative therapeutic strategies
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Tumor Biology and Experimental Therapeutics

Our questions:
A Tumor heterogeneity, cancer cell plasticity and stemness
A Epigenetic, transcriptional and metabolic programs

A Targetable pathways and molecular targets for eradication and
reeducation of cancer

Our challenges:
A Integrate nanomedicine approaches and targeted drug delivery
A Improve cancer modeling for preclinical studies




Thepromiseof nanomedicine

AEnhanced drug properties: stability, solubility, circulating half-life
AEnhanced drug accumulation in tumors

Almproved therapeutic index: lower toxicity and higher efficacy
ATargeted drug delivery: tissue-specific, cell-specific

ADelivery of biologicals: siRNA, miRNA, mRNA, DNA, proteins
ACombined drug delivery to improve efficacy and overcome resistance
AEnabling of controlled drug release

Almproving drug crossing of physiological barriers

AEnabling in vivo imaging for monitoring drug delivery and efficacy



Thepower of nanomedicine
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Thechallengesof cancerbiology

ABarriersto success itancertherapy (and cancernanomedicing
ATumorheterogeneity
ATumorevolution «movingtarget»
A Cancerell plasticityand cancerstemness
A Diseaserogressionmetastasistreatment resistance

A Cellintrinsic factors
A Genomicsepigenomicsmetabolomicgeprogramming

A Cellextrinsicfactors
ATumormicroenvironment
ACellcellinteractions
ASecretedactors



Cancercellplasticity and tumor heterogeneity

Phenotypic transitions (EMT)
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A Cancer cell plasticity promotes inttamor heterogeneityand tumor evolution
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Thetumor ecosystem
Thetumor and themicroenvironment

Cancer Stem Cell (CSC)

7 : -\ )
Endothelial Cell (EC) ‘ B = \
» ' Immune
Pericyte (PC) L © Q& Inflammatory Cells
= IC)
- @ ‘
o S

Local & Bone-Marrow S ~: 3
© Derived Stromal Stem

& Progenitor Cells

Core of Primary Tumor Invasive Tumor Metastatic Tumor
microenvironment microenvironment microenvironment

A Tumor ecosystem: coordinated evolution of the tumor and the microenvironment
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Precision cancer nhanomedicine

A Integrated view of disease andanomedicines

A Nanomedicineproperties
A Stability and physical chemical properties
A Distribution in target and notarget tissues
A Cellular uptake
A Interactions with biological systems

A Disease context
A Tumor diversity, heterogeneity, evolution
A Target expression and target essentiality
A Tissue/organ diversity

A Therapeutic strategies
A Targeted therapeutics
A Combination therapies
A TME targeting and immunomodulation

Precision medicine strategy to cancer therapy
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Preclinicapath to cancemanomedicine
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