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The liquid biopsy UPO
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* A broad category of minimally invasive tests done on a sample of blood or
other biological fluids

e Liguid biopsy can be used to analyze cell-free DNA (cfDNA), cells and vescicles
such as exosomes that can originate from different healty tissues and also
from cancers CTo i e

Central nervous system
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Head and neck
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Respiratory tract
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Merker ID, et al., JCO. 2018; Siravegna G, et al., Nat Rev Clin Oncol. 2017




Liquid Biopsy vs Tissue Biopsy in hematology

LIQUID biopsy during the clinical course:

* enables assessment of tumor heterogeneity and evaluation of all/most
tumor localizations in real-time (“global view”)

e allows monitoring of tumor dynamics and of treatment response

@ Healthy cell
. . . . g v,@;:“mi?";.
TISSUE biopsy during the clinical course: " o

@ Red blood cell
(D endothelial cell

* may not reflect the whole genetic picture of the disease
* may not be feasible based on patient conditions or tumor accessibility

* is unethical/impractical for periodic monitoring of disease
progression/recurrence

Crowley E, et al., Nat Rev Clin Oncol. 2013



Diffuse large B-cell ymphoma vs Hodgkin lymphoma
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Tumor cells are enriched in the mass

DLBCL

cHL

Exome sequencing data from >1000 cases

Exome sequencing data from only 10 cases
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Applications of ctDNA in DLBCL

* Genotyping
e (Clonal evolution

* Outcome prediction and MRD monitoring



Plasma cfDNA genotyping vs tumor gDNA genotyping UP '
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cfDNA genotyping has an optimal sensitivity for up

mutations reEresented in >20% of the tumor alleles
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COO classification with cfDNA
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Applications of ctDNA in DLBCL

* Genotyping
e Clonal evolution

* Outcome prediction and MRD monitoring



Mutations are cleared from plasma cfDNA in responding DLBCL patients

but not in refractorx patients treated with R-CHOP
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Longitudinal cfDNA genotyping allows up

real-time monitoring of clonal evolution of DLBCL
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Applications of ctDNA in DLBCL

* Genotyping
e (Clonal evolution

e Outcome prediction and MRD monitoring



Correlation of ctDNA with IPI and
Total Metabolic Tumor Volume (TMTV) in DLBCL
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Pretreatment ctDNA is a robust biomarker in DLBCL
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ctDNA monitoring during therapy predict outcomes in DLBCL
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CIRI integrated model in DLBCL

A (™ \ndividual Prognostic Factors | The timeline of a DLBCL patient
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CIRI integrated model in DLBCL

D CIRI Risk Prediction With All Information E CIRI Risk Prediction Across All Timepoints
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LymphoSIGHT™ platform

1) Collect 10cc 2) Extract DNA 3) Amplify VDJ 4) Prepare for 5) Sequence ~1M
peripheral with multiplex sequencing with 100bp reads
blood PCR common PCR
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Noninvasive monitoring of DLBCL
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immunoglobulin high-throughput sequencin
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Diffuse large B-cell ymphoma vs Hodgkin lymphoma

>

Tumor cells are enriched in the mass Exome sequencing data from >1000 cases

DLBCL

Tumor cells are rare in the mass Exome sequencing data from only 10 cases
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Applications of ctDNA in cHL

* Genotyping
e (Clonal evolution

* Outcome prediction and MRD monitoring



The liquid biopsy mirrors the genetics of cHL
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in refractory cHL
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n tumor cfDNA complement iPET in cHL
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ORIENTALE

Conclusions (i): Genotyping and clonal evolution UP

 ctDNA is as accurate as genotyping of the diagnostic biopsy to detect somatic
mutations both in DLBCL and cHL

 ctDNA genotyping allows the identification of mutations that are otherwise

absent in the tissue biopsy conceivably because restricted to clones that are
anatomically distant from the biopsy site

* Liquid biopsy may provide a real-time and non-invasive approach to track
clonal evolution and emergence of treatment resistant clones in lymphoma

* In the perspective of “precision medicine”, liquid biopsy may allow dynamic
monitoring and targeting of DLBCL and cHL



Conclusions (ii): Outcome prediction and MRD monitorig up

ORIENTALE

* Changes in ctDNA correlate with outcome in DLBCL treated with R-CHOP and in
cHL treated with ABVD

* In cHL treated with ABVD, ctDNA MRD analysis may be useful to complement

and refine the prognostic value of iPET

A comprehensive comparison between MRD monitoring by IgH analysis and by

CAPP-seq genotyping is needed
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Mutational landscape of newly diagnosed cHL
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“One size fits all” versus Precision Medicine UPO
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