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C.Darwin (1837), On the origin of the species
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2019

eferogeneita genomica = substrato per evoluzione

tumour
heterogeneity
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Normal
Extrinsic factors: Tumor suppressor mechanisms:
Smoking, UV light, Contact inhibition, senescence
inflammation (exhausted telomeres,
Intrinsic factors: excess DNA damage, oncogene
Replication, ROS, activation), immune
deficient DNA repair = surveillance

Somatic mutation load
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Kennedy SR, Trends in Cancer (2019) Age
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Metastases
Drug resistant

processo multi-step:
2-7 mutazioni V step

M.Greaves, 2018 BMC Biology
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come si studia un processo evolutivo?

=>» definire la sequenza temporale dell’evento trasformante

Poly-clonal tumor at sampling
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=> ANCHE le strategie terapeutiche
dovrebbero ADATTARSI, e tenere
conto dei cambiamenti!
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1. monitorare la dinamica quantitativa della malattia
(=> studio MRD)

Initial Therapy
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2. monitorare la dinamica qualitativa della malattia
(=> confronto cambiamenti del profilo genomico in fasi diverse)
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strategie terapeutiche «evoluzionistiche»

3. adattare la strategia terapeutica

Clonal
targeting

Subclonal driver l

Multiple clonal targeting
and pre-existing subclonal

resistance s
!

MRCA

Adaptive subclonal targeting

S—

Diagnosis

l Treatment interruption

MH‘ICA Diag'nosis

Resistant out-competed subclone
suppressed by sensitive subclone

M.W. Fittal, 2019 Genome Med.
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=> «to Improve cancer outcomes, it is essential to alter tumour evolution»

Initiation Progression |

Germmal centre === Bone marrow P Peripheral blood

Post-germinal- N N Smouldermg Myeloma N
centre B cell myeloma

Inherited variants

Primary genetic events:
* |IGH@ translocations
* Hyperdiploidy

Secondary genetic events:
* Copy number abnormalities
* DNA hypomethylation

* Acquired mutations

eseguire valutazioni genomiche nelle fasi pre-neoplastiche (screening)
stratificare il rischio, per predire I'eventuale progressione
Intervenire precocemente per inibire processi mutazional

J Ul

studiare la presenza di variazioni somatiche in tessuti sani
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di cosa parliamo?

modello 1: il Mieloma Multiplo

Clonal plasma cells Clonal, malignant plasma cells
€ ®
Initiation
4 N

Germinal centre =——— Bone marrow
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Primary genetic events:

st-germ| S 1q . sma cel
* |GH translocations
WyperdiplL/I’_/’///”"’i

Secondary genetic events:
* Copy number abnormalities

* DNA hypomethylation
* Acquired mutations

Nature Reviews | Disease Primers

«Da MGUS a Mieloma Multiplo» - Niccolo Bolli
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di cosa parliamo?

modello 2: la Leucemia Acuta

AML Therapy

Chemotherapy administered for a
non-related cancer (other than AML).
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Relapse = Second AML Diagnosis

«Da MDS a Leucemia Acuta» - Emanuela Ottaviani
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