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: PRECISION ONCOLOGY consists of a treatment tailored to the tumor’s genomic alterations, :
1 . . . e . . o« s !
' assuming that the identified genomic alterations are cancer driving and a matched targeted therapy !
! is availablel? !

Genomic testing Genomic reporting Genomic matching
‘ PDF |

1. Arnedos, M., et al. (2014) J Pathol. 232:274-82; 2 Schwartzberg, L., et al. (2017) Am Soc Clin Oncol Educ Book 37:160-9. e‘ m
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BIOMARCADORES EN CANCER: estado del arte — terapias dirigidas
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BIOMARCADORES EN ONCOLOGIA: TERAPIAS DIRIGIDAS

Cancer de pulmon -> creciente numero de dianas terapéuticas y de tratamientos dirigidos

[ EGFR [ ALK [ ROS1 [ BRAF [ MET [ RET NTRK [ KRAS [ HER2 ]
: = . NGR1
—  Erlotinib + Crizotinib Crizotinib —{ Trametinib —  Crizotinib —{ Vandetanib Entretctinib Sororasib H Tras:\:z(:mab zziili
_— - B , PTEN
—  Gefitinib —  Ceritinib Entrectinib —lDabrafenib t— Capmatinib {Cabozantinib Larotrectinib Adagrasib ~  Poziotinib T™B
] N —
—  Afatinib — Brigatinib {Vemnrafenib “  Tepotinib ‘{Selpertatinib - DS-8201a
— Osimertinib —  Alectinib { Pralsetinib —  TAK-788
~ Dacomitinib 4 Lorlatinib

Lung cancer genotyping is a challenge







BIOMARCADORES: seleccion de la muestra e‘m

TEJIDO Es el estandar en la practica en AP

Informacidn histologica completa

b

%
Se puede analizar tumor y microambiente tumoral

Cantidad de material para analisis molecular
depende del tipo de tumor, estadio, abordaje para
la toma de muestra, etc.

Heterogeneidad plantea un problema

Muestra invasiva / rebiopsias no siempre son

posibles ( -> no captura la plasticidad de los
tumores)

\
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Data from NSCLC

Lo Frecuente Una Rareza
In real NSCLC cohort, 20- 30% of
patients are NOT tested, because ~30% of tissue failure rates for tumor genotyping (NGS)
insufficient or NO tissue availability in routine pathological samples

Gutierrez — Clin Lung Cancer 2017
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s still possible to implement a PRECISION ONCOLOGY approach in those patients w/o tissue samples
for molecular testing??

Complementary/ Alternative
option to fill this gap

We need a Iy
7

LIQUID BIOPSY

Jantus-Lewintre E, WCLC 2019
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Una biopsia liquida puede ser cualquier fluido bioldgico, como la sangre, orina, ascitis, liquido
pleural, etc ., en el cual pueda determinarse un biomarcador y que al igual que en una biopsia de
tejido, es representativa del tejido/s en el que ese biomarcador se ha producido

.

Detecting

minimal
residual
diseasel?

o @o -
Assessing tumour heterogeneity’?

Please note: clinical utility data may not be available for all applications described above.

) Primary tumour cell . Metastatic tumour cell

Diaz LA, Bardelli A. J Clin Oncol 2014;32:579-86; Haber DA, Velculescu VE. Cancer Discov 2014;4:650-61.




¢Qué entendemos por Biopsia Liquida? -> SANGRE

ctDNA — ctDNA? - m
SNV :
el _/{:}\— miRNA
CNV

Metilacion i &o
& Exosomes
CTCs l e Y

Q ™
Metabolites (\I
O OA Proteins

Jantus-Lewintre, E, WCLC 2019



Heterogeneidad Plasticidad

CTCs  ctRNA Exosomes ctDNA

Blood vessel

Siravegna et al , Nat Rev Clin Oncol , 2017
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Tumor DNA
(Mutant)

-

Normal DNA
(Wild-Type)




’ VENTAJAS

‘ LIMITACIONES

Minimamente invasiva/ menor morbilidad
Simple de obtener/ resultados mas rdpidos

Se puede repetir-> monitorizacion en tiempo real
Recapitula mejor la heterogeneidad tumoral

No todos los pacientes tienen ctDNA
Resultados negativos deben confirmarse en tejido



e Tecnologias para analisis de Biopsia Liquida.

egm

excelencia en ONCOLOGIA MOLECULAR



BIOMARCADORES: tecnologias disponibles

Analisis de biomarcadores de forma individual Analisis de multigénico (NGS)




Tecnologias para el analisis de

“‘biomarcadores: NGS

Patient genome '} <'l||l'» 4"“"» <'||||'> {l“l'» {'ﬂlb <‘||||}» 1"“"» <'l||l'» 1“"'» <'||||'> 1"""» «‘III') <

oo - ]
(whole genome)

Introns Exons
WES ---_/\__'_' _____ ‘ _____ i
(exons only) - _________ - ________________

Selected genes for sequencing

Detection cut-off

Gene panel (selected
genes)

amplicones



Tecnologias para el analisis de

biomarcadores: NGS

Hot-Spot Testing

1 sample, therapeutic options for some genes Found
miSfed misied miised ‘ D)
a 10-30%
Ww* Missed Comabilit
| actionabilil
" y

@
Comprehensive Genomic Profiling

1 samples, therapeutic options for many genes
Therapy Options
« 25-55% actionability

ofslele

Lyle J et al, Clin Oncol 2016; Johnston KM et al, Curr Oncol 2020; Ozdemir MAP 2020.
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Tecnologias para el analisis de

) biomarcadores: NGS

A

Duncavage, NEJM 2021

Tumor Sample

|

A

DNA Preparation

Rapid Library
Construction and QC

<

Tagmentation

Amplification

l

Sequence-ready fragment

(=]

hours

>

60x Sequencing
and Preprocessing

Automated Analysis

Chromosomal gain or loss
Translocations

| Gene mutations

Genome Report

<

3 hours




Bidpsia Liquida -> seleccion de la

~metodologia adecuada

Sensilida Extension del andlisis
1-10 % WES
|' _________________________________
I 0.1-1.0% Targeted NGS
\
0.01-0.1% Tumor-informed NGS

0.001- 0.01 % Mutation specific analysis

(ddPCR, BEAMING)
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Table 1. Comparison of different ctDNA testing methodologies.

Technologies

Allele-specific PCR Emulsion PCR Capture-Based Targeted NGS

Advantages Fast results and easy to understand Fast results easy to understand High-throughput of multigenetic detection (CNV,

FDA approved kits High sensitivity and specificity exonic mutations, etc)

Low cost of reagents Low cost of reagents High specificity and sensitivity

Less labourious Absolute quantification
Disadvantages Detection of a small number of alterations Detection of a small number of Consumables and reagents more expensive

Lower sensitivity alterations Most time-consuming

Qualitative and semi-quantitative tests, not for Specialized instruments necessary Specialized instruments necessary

absolute quantification of the mutation
{ Limit of 0.1-1% 0.001-0.1% 0.01-2% 1
detection
Examples Therascreen(Qiagen); Cobas (Roche) BEAMing (Sysmex Inostic); dPCR Oncomine lon Torrent (Thermo Fisher); FoundationOne
(Thermofisher) (Foundation Medicine); Guardant360 (Guardant)

References [17-20] [21-25] [26-28]

CNV: copy number variation; NGS: next-generation sequencing. BEAMing: Beads, Emulsion, Amplification, and Magnetics; ddPCR: digital polymerase chain reaction.

Torres S, Jantus et al; Expert Rev Mol Diagnostics 2020



A Detection of the eight guideline-recommended biomarkers

by tissue versus cfDNA first cfDNA Turn around time (TAT)
20+
TissueFirst 67% 33% 15+
<
™~
§ 104
NILE 3 i
=
5
cfDNAFirst 87% 13%
O L I
0 100 200 281
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% Cumulative number of patients enrolled

M Detected M Incrementaladd

Blood First Assay Screening Trial (BFAST) in Treatment-Naive
Advanced or Metastatic NSCLC: Initial Results of the Phase 2 ALK-
Positive Cohort

BFASt

Level
Levell 2A 2B Level 3 Level 4 Non-actionable alterations VUS or ctDNA -

eeeee

ACTIONABLE ALTERATIONS
x
3

Zugazagoitia et al

FDA APPROVED ATM

GUARDANT,36£)<Px

NON-ACTIONABLE ALTERATIONS
g

|
|

Each column represerts a patent Each row represerts agenre
Copy number tras), copy asieor gaing (ink)
VUS: varisntz of unknown sgnficance

Leighl, N.B. et al . Clin. Cancer Res. 2019, 25, 4691-4700; Rolfo, C.et al. Crit. Rev. Oncol. Hematol. 2020, 151, 102978;
Zugazagoitia et al, Ann Oncol 2019, 30 :290-296; Dziadziuszko R,. et al J Thorac Oncol. 2021,16: 2040-2050




a Tissue SOC result

Mutation No mutation
detected detected Total
Mutation detected 113 8 121
Plasma N°"'| patl 18 97 115
BEAMing
- Total 131 105 236

Overall percent agreement = 89.0%
Positive percent agreement = 86.3%
Negative percent agreement = 92.4%

b Tissue SOC + Tissue BEAming result

Mutation  No mutation
detected detected Total
Mutation detected 115 6 121
Plasma = g‘et“m 13 102 115
BEAMing
result Total 128 108 236

Overall percent agreement = 92.0%
Positive percent agreement = 89.8%
Negative percent agreement = 94.4%

Fig. 1 Concordance between plasma and tissue results obtained by

SOC (a) or SOC + BEAMing (b). SOC standard of care

B’ C www .nature.com/bjc

British Journal of Cancer

®
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ARTICLE
Clinical Study

Prospective multicenter real-world R4S mutation comparison
between OncoBEAM-based liquid biopsy and tissue analysis
in metastatic colorectal cancer

Jesus Garcia-Fondillas', Josep Tabernero®?, Elena Elez’?, Enrique Aranda®, Manuel Benavides®, Carlos Camps®’,

Eloisa Jantus-Lewintre®®, Rafael Lopez'®, Laura Muinelo-Romay'?, Clara Montagut'’, Antonio Ant6n'2, Guillermo Lopez'>,
Eduardo Diaz-Rubio'®, Federico Rojo'® and Ana Vivancos'®

Jie

Incorporating BEAMing technology as a liquid biopsy
into clinical practice for the management of
colorectal cancer patients: an expert taskforce review

J. Garcia-Fondillas', E. Alba?, E. Aranda®, E. Diaz-Rubio®, R. Lépez-Lépez®, J. Tabernero® & A. Vivancos’

Garcia-Foncillas et al, British J Cancer, 2017.
Garcia-Foncillas et al, Ann Oncol 2017



Cell-free DNA NGS

NGS en BIOPSIA LIQUIDA: concordancia con tejido, utilidad clinica

Tissue Reference

G360 Positive
Positive 159
Not Det. 28
TOTAL 187

= Specificity: 99,6%

Sensitivity: 85%

Accuracy: 99,3%

WT
38
8.685
8.723

Total
197
8.713
8.910

Analytical and clinical validation of a digital
sequencing panel for quantitative, highly
accurate evaluation of cell-free circulating
tumor DNA.

Lanman RB, Mortimer SA, Zill OA, et al

e >700 patients with positive and negative
concordance >99% for all 4 target genomic
alterations (ALK, EGFR, ROS1 y BRAF V600E).

Clinical utility of plasma-based digital next-
generation sequencing in patients with advance-
stage lung adenocarcinomas with insufficient
tumor samples for tissue genotyping
Zugazagoitia J, Jantus-Lewintre, et al.

Lanman RB, et al. PLoS One. 2015;16:10.
Zugazagoitia J, et al. Ann Oncol. 2019; 30(2):290-296



° Aplicaciones clinicas
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Biopsia Liquida-> ¢en qué momento?

Diagnosis & prognosis
& prediction

Screening Residual disease

Recurrence

Metastatic Tx
Stage | to lll Stage IV >
1stline nd |j

i Surgery . SET 2" line...
< & o . Response to neo adj. Recurrencel Progliesswn
= e . th
5 . erapy
3} ..“'
R °
g futati e Minimal residual -
[ +.  that arise . e Resistance
> . disease (MRD) . mutatio
e early during I o » e M

tumor »
- ®
evolution .
Time
i i Tx response monitorin RM
Early cancer detection MRD Recurrence surveillance P g (TRM)
£
1000 <eb BBBBHBBHBHH@)HHHBH il
t Tx selection (CGP)
CGP: comprehensive genomic profiling; ctDNA: circulating tumour DNA; MRD: minimal residual disease; TRM: treatment respanse monitoring; Tx: treatment

Adapted from Wan, J.CM,, et al. (2017) Nat Rev Cancer 17.223-38




NUESTRA ESTRATEGIA

Tumour burden

Reflex: NSCLC, TNBC, CRC MTB responsive



Biopsia Liquida-> ¢en qué momento?

Screening Diagnosis & prognosis

& proediction Residual disease Recurrence Therapy selection b b el
Screening / pre-diagnosis

& resistance monitoring

Metastatic Tx
< Stage | to lll Stage IV >
15tline nd |

1 surge'y - s e e e o 2 Ilne"'
< ° . . Response to neo adj. Recurrende Progliesswn
= e . thera
a . Py
(&) .,"'
S ations ¢
%) O = )
§ «.  thpt arise ¢ ® :’:;:2:' [r;s;ll)l;al Resistance
3 " edryduring o . A . mutatio

t or
- ®
eyolution .

Time

Early cancer detection MRD Recurrence surveillance Tx response monitoring (TRM)
O
0000 &ebh BBBBBBBHBH“@WHHBH il
t Tx selection (CGP)
CGP: comprehensive genomic profiling; ctDNA: circulating tumour DNA; MRD: minimal residual disease; TRM: treatment respanse monitoring; Tx: treatment
Adapted from Wan, J.CM,, et al. (2017) Nat Rev Cancer 17.223-38




BL-> Aplicaciones en CRC -> post cirugia

Deteccion de MRD -> riesgo de recaida

Post-operative ctDNA
| A | Postoperative ctDNA

1.0 —
| ctDNA negative (day 30)
= 0.8

R ;

g A

P g
RFS & 3

5 ¥ 04 (HR, 7.2; 95%Cl, 2.7-19.0; P < .001)

g BT

>4 E

%1 %5 :
HR, 3.8 (95%C), 2.4-21.0) CtDNA positive (day 30)
0 Log-rank P <.001
3 04» T
» = " - 0 12 2 355
Time From Surgery, mo Time Since Surgery, mo
No. at risk 0. atrisk
Negative 76 68 “ 14 Negative 84 78 13 ]
Positive 20 13 7 2 positive 10 9 1 1
Tie et al, JAMA Oncol 2019 Reinert et al, JAMA Oncol 2019
Tumor informed Tumor informed

- HONA () = ctDNA (+)

100
; ors
050 (HR, 14;95% (), 6.1-
30; P <0.001)
028
p < 0.0001
000
0 10 20 0 40
Time(months)
Number at risk
CIDNA () 1 138 132 48 18 1
CIDNA (*) { 14 10 1 1 0
4] 10 20 w0 40
Time(months)

MRD-Positive: 9.2% (14/152)
Patients relapsed: 78.5% (11/14)

Tarazona et al, ASCO 2019

Tumor informed



Levels of ctDNA

Screening

Diagnosis & prognosis

& prediction Residual disease

Recurrence Therapy selection Thera_py response' :
& resistance monitoring

Metastatic Tx
< Stage | to lll > < Stage IV >
1stline nd [
. o Response to neo adj. Recurrence Progressmn

° . therapy

o

) o)
Mutatl?ns . Minimal residual
) that arise [ <
2 - -~ disease (MRD)
early during ° ° .
tumor ®
evolution

|

Resistance

“ONGOING”->ENORME
IMPACTO EN EL TRATAMIENTO

EN PRACTICA CLINICA




La BIOPSIA LIQUIDA cambiara la forma en que el cancer es
DETECTADO, MONITORIZADO Y TRATADO en forma personalizada
Solo cuestion de tiempo

<a-- 9 e

= Il &= |

. . L Progresion
Diagnostico 8

25 W B

MTB responsive

Tumour burden

Reflex NGS
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