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Modulo 2. NGS APLICADA AL ANALISIS DE ADN circulante y de tejido
Objetivo: Aplicabilidad clinica del analisis de NGS
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La identificacion de
pacientes con targets
moleculares en sus
tumores es hoy un
STANDARD de cuidado
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BLOQUE 5. TECNICAS MOLECULARES Y CELULARES EN MEDICINA DE PRECISION

Personalized Cancer Therapy
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Lung Cancer

Numerous oncogene alterations have been identified to be important for lung cancer Hay q ue eStUdlar lOS

pathogenesis and impact therapy selection, including EGFR, ALK, ROS1, BRAF, MET, HER2, RET, b | omarc ad ores
etc. Testing of non-small cell lung cancer (NSCLC) for multiple gene mutations is vital for

identification of potentially efficacious targeted therapies. asoC | ad 0OS a fé_r mMmacos
gue estan aprobados en

Gene Alteration Frequency in NSCLC | Available Targeted Therapy C ad a p al’s es t as | t uac | é N
1

. Gefitinib, Erlotinib, A
ccFr utation 1o-35 G, Etin, es altamente heterogénea
ALK Fusion 3~1% Crizotinib, Alectinib, Ceritinib p O rq u e d ep en d e d e | a.
ROS1 Fusion 2% Crizotinib, Ceritinib -
BRAF Mutation 1~4% Trametinib, Dabrafenib p erm eab | | | d ad d ecC ad a
MET Exon 14 skipping mutation 3% Crizotinib uno
HER2 Mutation 2~4% Ado-trastuzumab emtasine
RET Fusion 1% Cabozantinib, Vandetanib
NTRK Fusion 1% Larotrectinib, Entrectinib

KRAS G12C mutation 11~16% AMG510, MRTX849




Part of OncoKB's content is now FDA-recognized. For more details, please see our FDA Recognition page.
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= Therapeutic

© Level1 O Level 2 © Level 3 O Level 4 @ Level R1
FDA-approved drugs Standard care Clinical evidence Biclogical evidence Standard care Clinical evidence
43 Genes 23 Genes 26 Genes 25 Genes 8 Genes
+ Diagnostic (for hematologic malignancies only)
4 Prognostic (for hematologic malignancies only)
+ FDA-Recognized Content
43 actionable genes Select a cancer type 70 drugs
Showing 142 clinical implications (43 genes, 28 cancer types, 1 level of evidence) Reset fiters
Level Gene Alterations Cancer Types « Drugs
[1] EGFR LBBIO Non-5mall Cell Lung Cancer Afatinib -~
© EGFR 5768 Mon-5mall Cell Lung Cancer Afatinib
© ROsI Fusions Mon-5mall Cell Lung Cancer Entrectinib
© ROSI Fusions MNon-Small Cell Lung Cancer Crizotinib
© EGFR Exon 19 in-frame deletions, Mon-5mall Cell Lung Cancer Dacomitinib
LB5ER
© EGFR Exon 19 in-frame deletions, Mon-5mall Cell Lung Cancer Osimertinib
LB5ER
[1] EGFR Exon 19 in-frame deletions, Non-Small Cell Lung Cancer Gefitinib
LB58R
© EGFR Exon 19 in-frame deletions, Mon-5mall Cell Lung Cancer Afatinib
LB5ER
© EGFR Exon 19 in-frame deletions, Non-Small Cell Lung Cancer Erlotinib, Erlotinib + Ramucirumab
LBSER
© EGFR T790M Mon-5mall Cell Lung Cancer Osimertinib
©® EGFR G719 Mon-Small Cell Lung Cancer Afatinib
[1] EGFR Exon 20 in-frame insertions MNon-Small Cell Lung Cancer Mobocertinib
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FDA-approved drugs Standard care Clinical evidence Biclogical evidence Standard care Clinical evidence
43 Genes 23 Genes 26 Genes 25 Genes 8 Genes

+ Diagnostic {for hematologic malignancies only)
+ Prognostic (for hematologic malignancies only)

+ FDA-Recognized Content

43 actionable genes Select a cancer type 70 drugs
Showing 142 clinical implications (43 genes, 28 cancer types, 1 level of evidence) Reset fllters
Level Gene Alterations Cancer Types « Drugs
- - 'Y
[1] EGFR Exon 20 in-frame insertions Mon-Small Cell Lung Cancer Maobocertinib
© EGFR Exon 20 in-frame insertions MNon-Small Cell Lung Cancer Amivantamab
© RET Fusions Mon-Small Cell Lung Cancer Pralsetinib
(1] RET Fusions Mon-5Small Cell Lung Cancer Selpercatinib
© BRAF V&00E Mon-Small Cell Lung Cancer Dabrafenib + Trametinib
(1] ALK Oncogenic Mutations Mon-5mall Cell Lung Cancer Lorlatinib
(1] ALK Fusions Mon-Small Cell Lung Cancer BErigatinib
0 ALK Fusions MNon-Small Cell Lung Cancer Alectinib
[1] ALK Fusions Mon-Small Cell Lung Cancer Ceritinib
0 ALK Fusions Mon-Small Cell Lung Cancer Crizotinib
© KRAS GI2C Mon-Small Cell Lung Cancer Sotorasib
(1] MET D1010, Excn 14 Deletion, Exon Mon-5mall Cell Lung Cancer Tepotinib

14 in-frame deletions, Exon 14
splice mutations

MET D010, Excn 14 Deletion, Exon Mon-Small Cell Lung Cancer Capmatinib
14 in-frame deletions, Exon 14 -
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© NTRKI Fusions All Solid Tumaors Entrectinib
O NIRK3 Fusions All Solid Tumors Laratractinib
O NIRKZ Fusions All 5olid Tumaors Entrectinib
[ 1] MNTRKZ Fusions All Solid Tumors Larotrectinib
© NTRKI Fusions All Solid Tumors Entrectinib
© NTRKI Fusions All Solid Tumors Larotrectinib
(1] Other Turmor Mutaticnal Burden-High  All Solid Tumors Permbrolizumakb

Biomarkers

Other Microsatellite Instability-High All Solid Tumors Pernbrolizumakb
Biomarkers
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@ EGFR
@ EGFR
@ MET
@ MET

RET

EREEZ2

EREBZ

EGFR

Exon 20 in-frame insertions
{excluding
ATE3I _Y764insFGEA)

T790M
Amplification

01010, Exon 14 Deletion, Exon
14 in-frame deletions, Exon 14
splice mutations

Fusions

Oncogenic Mutations

Oncogenic Mutations

ATE3_YT7edinsFQEA

MNon-Small Cell Lung Cancer

MNon-Small Cell Lung Cancer
Mon-Small Cell Lung Cancer

MNon-Small Cell Lung Cancer

MNon-Small Cell Lung Cancer

MNon-Small Cell Lung Cancer

Mon-Small Cell Lung Cancer

MNon-Small Cell Lung Cancer

Erlotinib, Gefitinib, Afatinib

Erlotinib, Gefitinib, Afatinib

Crizotinib

Crizotinib

Cabozantinib

Trastuzumab Deruxtecan

Ado-Trastuzumab Emtansine

Erlotinib
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https://www.fda.gov/medical-devices/in-vitro-diagnostics/nucleic-acid-based-tests

List of Human Genetic Tests

Disease/Use Trade Name Manufacturer Submission

Non-Small Cell Lung Cancer * VYSIS ALK BREAK APART FISH PROBE ABBOTT MOLECULAR, P110012

KIT INC.
* Cobas EGFR MUTATION TEST v2 Roche Molecular Systems, P120019
Inc.
THERASCREEN EGFR RGQ PCR KIT QIAGEN MANCHESTER P120022
LTD
Cobas EGFR MUTATION TEST v2 Roche Molecular Systems, P150044
Inc.
Cobas EGFR MUTATION TEST v2 Roche Molecular Systems, P150047
Inc.
* Oncomine Dx Target Test LIFE TECHNOLOGIES P160045

CORPORATION



Tumor Profiling

Tumor Profiling

Tumor Profiling

Tumor Profiling

Tumor Profiling

Tumor Profiling

Tumor Profiling; NSCLC

Tumor Profiling, Liquid Biopsy

Whole exome sequencing

MSK-IMPACT (Integrated Mutation
Profiling Of Actionable Cancer Targets):A
Hybridization-Capture Based Next
Generation Sequencing Assay

FoundationOne CDx

FoundationOne Liquid CDx (F1 Liquid
CDx)

Myriad myChoice CDx

NYU Langone Genome PACT

Omics Core

PGDx elio tissue complete

Guardant360® CDx

FoundationOne® Liquid CDx

Helix Laboratory Platform

Memorial Sloan-Kettering
Cancer Center

Foundation Medicine, Inc.

Foundation Medicine, Inc.

Myriad Genetic
Laboratories, Inc.

NYU Langone Medical
Center

NantHealth, Inc..

Personal Genome
Diagnostics

Guardant Health, Inc.

Foundation Medicine, Inc.

Helix OpCo, LLC

DEN170058

DEN190035
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Translational Implications of Tumor
Heterogeneity o

Mariam Jamal-Hanjani"?, Sergio A. Quezada', James Larkin®, and Charles Swanton'?
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Translational Implications of Tumor
Heterogeneity

Mariam Jamal-Hanjani"?, Sergio A. Quezada', James Larkin®, and Charles Swanton'?

Infiltrating stromal cells (e.g., Emergence of subclone with Subclone with
cancer-associated fibroblasts) acquired alterations that promote acquired mutations
cell survival/proliferation in the brain

Infiltrating T cells
against tumor

neo-antigens =——p

recognized

as non-self

A Selection pressures Cancer progression

> >

T

Subclone sensitive
to selection pressures
(e.g., chemotherapy)

Outgrowth of subclone
with intrinsic resistance

Subclone with
intrinsic resistance to
selection pressures

Blood vessels

Primary tumor Metastatic disease

© 2015 American Association for Cancer Research
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IMPORTANCIA DE LA MUESTRA DE TEJIDO PARA UN
ANALISIS COMPLETO

RESEARCH ARTICLE

Performance Assessment of Epidermal Growth Factor
Receptor Gene Sequencing According to Sample Size in
Daily Practice Conditions

Alejandro Gareia, MD, Constanza Lorente, MD, Maria T. Cuello, MD, Mariana dos Sanitos, BS,
Boris Elsner, PhD, Alejandra Avagnina, MD, and Valeria Denninghoff, PhD
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10% -
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Surgery Image guided

La cantidad de tejido obtenido a partir de una biopsia no
quirurgica es frecuentemente inadecuado para una evaluacion
completa



[ASLC

ORIGINAL ARTICLE ﬂ

Spatial and Temporal Heterogeneity of Panel-
Based Tumor Mutational Burden in Pulmonary
Adenocarcinoma: Separating Biology From
Technical Artifacts

A

Tumor cell content [%] DNA content [ng/ul)
12 3[4
RN

Histological
growth pattern

Central tumor section Segmentation

Figure 4. A, Representative sample (case #14): central tumor section, before (left) and after segmentation (middle), as well
as the tumor cell content, DNA content, and histologic growth pattern (blue indicates lepidic; green indicates acinar; and
gray indicates non-neoplastic) determined for each tumor segment separately. Segments selected for tumor mutational

burden (TMB) measurement are circled in red.
Kazdal D, et al., JTO 2019;14:1935-47



Existen tres enfoques principales para el diagnostico molecular a partir de muestras de tejido fijadas en formol

e incluidas en parafina (FFPE) :

v Ensayos especificos de un solo gen

v' Ensayos de panel genético

v Ensayos de todo el genoma



“Aungue se prefieren los paneles NGS, existen otras
plataformas de genotipado mas rentables que
pueden proporcionar informacion sobre el conjunto
minimo de anomalias genéticas (EGFR, ALK, MET,
ROS1, BRAF, NTRK) necesarias para el manejo
adecuado de los pacientes con NSCLC que prueban
los paneles de anomalias de los puntos calientes de
genes utilizando metodologias cuantitativas (q)PCR
y PCR digital (dd).

La correcta integracion de los paneles multigénicos

de genotipado en el manejo del cancer de pulmoén

de los pacientes es de gran importancia clinica, asi

como la seleccion de la plataforma adecuada para
cada entorno clinico".

Wistuba I, JTO 2019 Nov;14(11):S1161.




Los ensayos de un solo gen han sido el pilar del diagndstico molecular del cancer durante
3 décadas. Generalmente implican la amplificacion de la diana de interés (ADN o ARN).

El principal inconveniente de los ensayos de un solo gen es su alcance limitado. Cada
prueba individual requiere tiempo, recursos y muestras. A medida que aumenta el
numero de ensayos, disminuye la viabilidad de realizarlos todos de manera eficiente.
Eventualmente, la complejidad de realizar muchos ensayos individuales supera el
beneficio de la personalizacion y la capacidad de entregar todos los resultados necesarios
de manera eficiente y rentable.

30 mutant alelles of tumor cells

@
..
o )
2 00 :
.: e o 170 wild-type (wt) alleles Chapter
e%e 30wt alleles of tumor cells Molecular Pathology in the New
+ - . .
- .. O 120wt alleles of normal cells Age of Personalized Medicine
00 .. (] (70 x2) Valeria Cecilia Denninghoff
00
@

Figure 1.
Mutant allele fractions (MAFs, or the ‘mutation dose’).
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SNP-Seq Bisulfite-Seq
(DNA methylation)
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nucleotide polymorphisms (SNPs
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DNA by PCIA purification
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FAIRE-Seq

(nucleosome-free DNA)

Next Generation Sequencing

Immunoprecipitation
using antibody directed
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DNA purification

i

DNA purification
against transcription factor

m or histone modification
o0
o0 él tﬂ@

MNase treatment of T Sonication of cross-
genomic DNA linked genomic DNA
MAINE-Seq ChiIP-Seq

(nucleosome-bound DNA)

An Introduction to Functional Genomics
and Systems Biology

Evelien M. Bunnik and Karine G. Le Roch®

Department of Cell Biology and Neuroscience, University of California, Riverside, California.

La disponibilidad de secuenciadores de ultima
generacion de mesa, rapidos, econdmicos, con
sensibilidad clinica, con software de analisis y
reactivos preenvasados, ha impulsado el
rapido crecimiento y la difusidon de esta
tecnologia disruptiva (NGS) en los laboratorios
clinicos en los ultimos afos

La NGS puede secuenciar simultaneamente
millones de moléculas de ADN en paralelo

Se han utilizado dos estrategias de
enriquecimiento empleado para aplicaciones
clinicas:

1-“Hybrid-capture”.
2- PCR-based “amplicon”



Whole genome sequencing Whole exome sequencing Targeted sequencing
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@ Sample processing @ Preparation of libraries

= Los paneles NGS tienen un coste incremental
. ol lbrary muy bajo para genes adicionales y, por lo tanto,
uno de los beneficios de estos paneles es su
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Sensitivity D1000
100-300 pb dsDNA -
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@ NGS sequencing @ 4nM pool preparation
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“—  pipeline _— :
—J ) QubitdsDNAHS

Assay Kit
NextSeq™550 . whole dsDNA

System - lllumina concetration

\ ~ " Generate ; "

- Pool concentration
SampIeSheet s - Pool fragment meaninpb v

- Select sample Index v

Chulian S, Denninghoff V, Serrano MJ (b/orender)



Los paneles NGS tienen un coste incremental
muy bajo para genes adicionales y, por lo tanto,
uno de los beneficios de estos paneles es su
capacidad para incluir también un gran numero
de genes en investigacion con potencial utilidad
clinica a un bajo coste anadido.

Las limitaciones de los ensayos de panel de genes
son la inversion inicial en equipos y el costo de
los reactivos de secuenciacion, lo que hace que
solo sea financieramente viable ejecutar las
muestras en lotes y, por lo tanto, poco practico
cuando el numero es bajo, lo que afecta el TAT.

Los marcos regulatorios y de reembolso para los
laboratorios clinicos que han estado en practica
durante 40 ainos son principalmente inapropiados
para los ensayos de panel de genes, lo que limita
su implementacion en los laboratorios
hospitalarios.




+10-30 days

Oncomine® Cancer Panel Gene List

The dournal of Molecula Diagnostics, V. 19, No. 2, March 2017

ELSEVIER

See related Commentary on page 226

Analytical Validation of the Next-Generation @:.mm
Sequencing Assay for a Nationwide Signal-Finding
Clinical Trial

Molecular Analysis for Therapy Choice Clinical Trial

Chif-Jian Lih," Robin D. Harrington,  David J. Sims,” Kneshay N. Harper," Courtney H. Bouk, Vivekananda Datta,"
Jonathan Yau,' Rajesh R. Singh, Mark 3. Routbort,” Rajyalakshmi Luthra, Keyur P. Patel,” Geeta S. Mantha,

Savitr Krshnamurthy, Karyn Ronski, Zenta Walther," Karin E. Finberg,' Sandra Canosa,” Haytey Robinson, Amelia Raymond,
Long P. Le," Lisa M. McShane,” Eric C. Polley,* Barbara A, Conley, James H. Dorashow,* A. John lafrate,” Jeffrey L. Sklar,’
Stanley R. Hamilton,' and P. Mickey Wiliams*

Hotspot genes, n=37

Copy Number Variants, n=19 Fusion drivers, n=23

AKT1 IDH2 ALK FGFR3 ABLA1 FGFR2
ALK JAK1 AR FGFR4 AKT3 EGFR3
AR JAK2 BRAF KIT ALK MET
ARAF JAK3 CCND1 KRAS AXL NTRK1
BRAF KIT CDK4 MET BRAF  NTRK2
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Figure 3.
RNA performance (1= > 5000 reads, 0 < 5000 reads ).



Co-alteraciones

\

N =6 (7.5%) ALK
e of N =4 (5%)
FGFR3-TACC3 5 MET exon 14
N=1(12%) i N =4 (5%)
_ .~ RoOS1
ERBB2 N =2 (2.5%)
N=1(1.2%) BRAF ’
N =2 (2.5%)

Oncomine® Cancer Panel Gene List
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Gen

Variante de AA

No
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Gl2C

Glz2v

G12S
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G12D

21

EGFR
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R R W B RPN NN O N

D770delinsGY
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L858R 1

E746_A750del +
L747_T751delinsQ 1

11

EML4-ALK

MET

splice donor mutation

MET-MET

BRAF

V600E

R k| W e

G469A

SDC4-ROS1

ERBB2 (HER2)

(E770_A771insAYVM)

FGFR3-TACC3

Combinado

ALK + KRAS (G12S)

MET-MET + EGFR (L861Q) + KRAS (G12D)

ERBB2amp + EGFR (L858R)

EML4-ALK + EGFR (E746_A750del)

KRAS (Q61H + G12D) + BRAF (V600E)

EGFR (E746_A750delinsAP) +
BRAF (V600M)

O Pl I DN

Total

52

Supervivencia Global (%)

KRAS
No detectado N =21 (26.2%)
N =29 (35%)
EGFR
N =11 (13.8%)
Co-alteraciones
N =6 (7.5%) ALK
N =4 (5%)
FGFR3-TACC3 MET exon 14
N=1(1.2%) N =4 (5%
Ros1 N=4(5%)
ERBB2 N =2 (2.5%)
N=1(1.2%) BRAF g
N =2 (2.5%)
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Gen

NO

PIK3CA

(E81V)

(E545K)

(M1043V)

(E365K)

IDH1 (R132C)

MET

(T10101)

R N W R R R RS

(H1112Y)

BRAF (G466E)

CTNNB1 (H36Y)

AKT1 (E17K)

Y B S

Total

[EEN
N

Variante por individuo estudiado | N° individuos

0 33

1 11

2 9

3 17

4

5 5

>5 2
Gen Variante AA Funcién Refseq ID N° Individuos
JAK3 (A660fs) frameshift insertion | NM_000215.03 10
KIT (M541L) missense NM_000222.2 8
ALK (T6801) missense NM_004304.4 7
MYC (N26S) missense NM_002467.4 6
IDH1 (R119fs) frameshift deletion | NM_005896.3 6
RET (R886fs) frameshift insertion | NM_020975.4 5
JAK2 (V617F) missense NM_004972.3 4
ERBB2 (G882A) missense NM_004448.3 4
MAP2K1 (A76fs) frameshift insertion | NM_002755.3 4
JAK1 (P733R) missense NM_002227.2 3




Data Pipeline
Tumor-only approach

Aumenta los requisitos computacionales, incluidos los costos de almacenamiento de datos, y la mayoria de
los datos genéticos adicionales proporcionados exceden nuestra capacidad para comprenderlos y aplicarlos
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Case # «walking chromosome»
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DNA panel

DNA-RNA panel

Gen Level Target Single Gen 50 300 Genexus Exoma IHC
150 800| 2000 1000 200 | 30
Onco Drivers
EGFR DNA 18-21 X X X X X
KRAS DNA G12C X (#) X X X X
ALK (*) protein | mut/fusion X X X
MET (*) RNA skiping X X
ROS1 (*) protein fusion X X X
BRAF DNA V600E X X X X X
RET (*) RNA fusion X )4
NTRK 1-3 RNA fusion X (#)
ImmunoOncology
PD-L1 protein X
TMB DNA X X
MSI-h DNA X X

Denninghoff, UBA-CONICET-GENYO, Argentine - Spain




Single Gen DNA panel |DNA-RNA panel Exoma | [HC
Gen Level Target 50| 300 Genexus
150 800 2000 1000 200 | 30
Onco Drivers
EGFR DNA 18-21 X X X X X
ALK (*) protein | mut/fusion X (#) X X
ROS1 (*) protein fusion X X X
PD-L1 protein

v" Solo los tratamientos para estos biomarcadores estan aprobados en los paises de
LATAM: Argentina, Brasil, Chile, Uruguay y Colombia.

v" BRAF es solo para medicina privada.

v'  El acceso a TKI de 32 generacidn puede estar restringido y suele estar judicializado.

Denninghoff, UBA-CONICET-GENYO, Argentine - Spain







REVIEWS

. ] mutaciones somaticas/Mb de DNA
Neoantigens In codificante

cancer immunotherapy

Ton N. Schumacher'* and Robert D. Schreiber™*
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Fig. 2. Estimate of the neoantigen repertoire in human cancer. Data depict the number of somatic mutations in individual tumors. Categories on the right
indicate current estimates of the likelihood of neoantigen formation in different tumor types. Adapted from (50). It is possible that the immune system in
melanoma patients picks up on only a fraction of the available neoantigen repertoire, in which case the current analysis will be an underestimate. A value of 10
somatic mutations per Mb of coding DNA corresponds to ~150 nonsynonymous mutations within expressed genes.
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Review

Genomic Approaches to Understanding Response

and Resistance to Immunotherapy
David A. Braun'?, Kelly P. Burke', and Eliezer M. Van Allen"**

Clinical
Cancer
Research
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Figure 2.

Generation of neoantigens. Wild-type
antigens are recognized as "self” and
do not generate an immune response.
Nonsynonymous mutations may lead
to an altered peptide sequence that is
ultimately presented on MHC
molecules. This altered peptide
sequence, therefore, produces a new
or "neoantigen,” which may then be
recognized by the host immune
system, leading to an antitumor
immune response.



e NEW ENGLAND
JOURNAL of MEDICINE

“ ORIGINAL ARTICLE

Nivolumab plus Ipilimumab in Advanced
Non-Small-Cell Lung Cancer

M.D. Hellmann, L. Paz-Ares, R.B. Caro, B. Zurawski, S.-W. Kim, E.C. Costa,

K. Park, A. Alexandru, L. Lupinacci, E. de la Mora Jimenez, H. Sakai, |. Albert,
A. Vergnenegre, S. Peters, K. Syrigos, F. Barlesi, M. Reck, H. Borghaei,

).R. Brahmer, KJ. O'Byrne, W.J. Geese, P. Bhagavatheeswaran, S.K. Rabindran,

R.S. Kasinathan, F.E. Nathan, and S.S. Ramalingam, for the CheckMate 227
Investigators*

Median OS,
months

NIVO +
Chemo | Unstratified Difference in
Unstratified HR (95% CI
n=583 | HR(95%c) | Unstratified HR (95% Cl) 0s
n= 533
0.732 I
Overall (n=1166) (0.64-0.84) : 3.2
|
Interplay subgroups :
[5) 11- _ !
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|
> Q - - -
21% PD-L1;<10 mut/Mb 16.2 121 0.78 (0.57 : 41
TMB (n=269) 1.06) —e
|
250% PD-L1;<10 0.67 (0.44- |
! 18.1 8.1 - 10
mut/Mb TMB (n=125) _ 1.03) —
% PD-L1.>: - ' T
6 PD-L1;210 mutf'Mb 0.4 112 0.51(0.30 o ! 9.2
! n=86) 0.87) | o
I
21% PD-L1;210 mut/Mb 0771652 I
’ 24.4 18.1 —— 6.3
TMB (n=213) 1.15) .
|
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Next-Generation Sequencing (NGS)

* Simultaneous (“massively parallel”) sequencing reaction carried out on microarray-style platforms

¢ Thousands/millions of sequencing reads per sample

WGS

* Allows for full complement of genomic analyses (intronic, exonic,
intergenic regions)

Patient genome

Requ

or germline variation subtraction

All coding regions (~180,000 exons), making up ~1% of the genome

85% of mutations contributing to disease are found in the coding
reglu“

e
(whole genome)
Introns Exons

WES -/} I I

(exons only)

* Requires paired blood for germline-varatiorm suoraetion
Targeted gene panels

* Predefined set of genes

* May or may not require paired germline sample

* The optimal number of genes is still under investigation and will
depend on the intended use of the assay

==SeTecied genes for sequencing

Gene panel
(selected genes)

*  Simultaneous screening of mutations? * Output formats from different platforms |+ Copy number variations®1°

- Multiple mutations analyzed in * Considerable run and data processing * Point mutations®0
many samples in a single run time (days)? * Gene fusions??
- Faster mutation discovery * Costs (consumables, data storage, * Short insertions and deletions (indels)>1°
- Gene regulation analysis analysis)® *  Tumor mutational burden assessment
*  Small sample requirements * Sequence bias in enrichment steps’2 (for more details see slide 24)11

* Microsatellite instability!!




Tumor Mutational Burden — Evaluation of Test Performance

» Definition of the minimal requirements for a Cancer Gene Panel
- exonic region > 1 Mb
- driver mutations covered, including translocations and CNVs
- microsatellite markers included
- negative predictors covered (e.g. STK11, MDM2, MDM4, EGFR)
- secondary resistance mutations included (e.g. JAK1, JAKZ2, B2M)
- repair pathway genes included ( e.g.POLE, POLD, MSH?Z2)
- sensitivity and specificity comparable to WES
- amount of input material low
- available as kit, suited for local testing

- local bioinformatic pipeline available



TMB Testing in Clinical Practice

# in previous studies, TMB was analyzed by whole exome sequencing, but there are some

disadvantages in daily practice:
- analysis of normal tissue is required for data evaluation

- from FFPE tissue, 200 ng DNA are neccessary (Checkmate 026: 42% of samples failed)

- not yet possible on cytology

» are the results from Cancer Gene Panels comparable?

1,200
- targeted NGS by MSK-IMPACT Panel was compared '
with results from WES for 49 pts
1,000 -
—  TMB assessed by targeted NGS correlates with TMB i
assessed by whole-exome sequencing S 0
2
2 600-
=
E=
o
5 400
=
200 4
Rizvi et al., J Clin Oncol 2018 | | | | |
0 10 20 30 40 50

Mutations/Mb by Targeted NGS



Harmonization

The terms “standardized” and “harmonized” are fre-
quently used interchangeably to refer to the condition in
which results are consistent and comparable among dif-
ferent measurement procedures. “Standardized” refers to
the condition in which calibration is traceable to a refer-
ence measurement procedure that is typically calibrated
with an appropriate reference material. There are situa-
tions in which the reference measurement procedure de-
fines the analyte without any primary reference material
(e.g., enzyme activity). Standardization has the advantage
of trustworthy reproducibility over time and location, be-
cause the reference measurement procedure provides a
stable anchor for calibration traceability of routine clinical
laboratory procedures. “Harmonized” is a more general
term. It may include the standardized condition, but it
also includes the condition in which results are consistent
and comparable in the absence of a reference measure-
ment procedure. The process of harmonization typically
depends on the availability of a suitable reference material
that can be used as a common calibrator among routine
clinical laboratory measurement procedures.

Clinical Chemistry 60:7 Q &A

923-927 (2014)

Harmonization of Test Results:
What Are the Challenges; How Can We Make It Better?

Moderator: W. Greg Miller'**
Experts: John H. Eckfeldt,** Joseph Passarelli,*® William Rosner,”® and lan S. Young™'"

Estandarizacion Harmonizacion

INTER-laboratorio
ENTRE-laboratorios
WES



TML assessment by WES:
Tumor-only approach
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APPROACH
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TML assessment by WES:
Patient-matched (tumor vs. normal) approach
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Critical Reviews in Oncology / Hematology 161 (2021) 103311

Dentro del Tumor Circuloma, el ADN

Oncolo: y

. Critical Reviews in Oncology / Hematology Lk tumoral circulante (ctDNA) y las células
BRI e tumorales circulantes (CTC) tienen

( ﬂ [ [ v 4 [

Next generation sequencing for liquid biopsy based testing in non-small cell ~ [%& d p I ICaciones CI INICas a p ro ba d as p or I al
tung cancer in 2021 Administracion de Alimentos y

Pasquale Pisapia ™", José Luis Costa™"', Francesco Pepe®, Gianluca Russo®, . .

o S i Devmngotl Loch Guaates: Gomain ot Oberte Ml Medicamentos de los Estados Unidos y
Europea (FDA/EMA).

i}

Table 1 Tumor Circulome
Principal analytes identified in blood samples: pros and cons.
Analyte Pros Cons
ctDNA - highly studied - short half life
- clinical approved for targeted treatments - low concentration
- high specificity (no false positive results) - low sensitivity (possibility of false negative results)
CTC - clinical approved for targeted treatments - low concentration
- ensure morph-molecular analysis - low specificity in particular when considering early stage of disease
- challenging isolation and extraction
Exosomes - ensure nucleic acids stabilization - lack of standardization
- high serum concentration - challenging isolation and extraction
ctRNA - ensure the analysis of gene rearrangements and genomic aberrations - lack of standardization

- short half life
- low concentraion

Serum biomarkers - easy to analyze - very low sensitivity and specificity
- less expensive

Abbreviations: CTC: circulating tumor cell; ctDNA: circulating tumor DNA; ctRNA: circulating tumor RNA.



Chapter
Liquid Biopsy
- =7 Valeria Denninghoff and Maria Jose Serrano

cell-free

DNA/RNA

Circulating
Tumor Cells




Infiltrating
tumour cell

Circulating tumour cells

o5 Extracellular vesicles—contain soluble molecules
o Soluble molecules—proteins, cell-free nucleic acids and metabolites

Nature Reviews | Neurology

Westphal, M. & Lamszus, K. (2015) Circulating biomarkers for gliomas
Nat. Rev. Neurol. doi:10.1038/nrneurol.2015.171
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Real-Time PCR
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Digital PCR
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Only hotspot mutations
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NGS

0.01%~-5%

All the mutations
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gene regions

oFdxo
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STATE OF THE ART: CONCISE REVIEW

IASLC

Ay

Liquid Biopsy for Advanced NSCLC: A Consensus
Statement From the International Association for
the Study of Lung Cancer

Only if NGS Recommended
not available

‘.) Check for updates
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Liquid Biopsy analytes Liquid Biopsy analysis
)
VS’
Circulating Tumor circulating tumor Protein expression DNA sequencing
Cells (CTCs) DNA (ctDNA)
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Diagnostic algorithm for liquid biopsy use in treatment-naive advanced/metastatic NSCLC

Advanced NSCLC with unknown
genotype

- Tissue sample available
for tumor genotyping

Tissue sample unavailable
for tumor genotyping
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Sequentlfl CﬂmPh“’I‘E“P'T absence of targetable »
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: !
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- i -
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v Gene amplifications
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7 Single gene testing
7 Only for mutations
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g v Only for mutations

-

TASLC
STATE OF THE ART: CONCISE REVIEW ‘“‘*ﬁ—
Liquid Biopsy for Advanced NSCLC: A Consensus ) Check for updtes

Statement From the International Association for
the Study of Lung Cancer



REVIEWS

Liquid biopsy: monitoring cancer-genetics
in the blood

Emily Crowley, Federica Di Nicolantonio, Fotios Loupakis and Alberto Bardelli
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Next generation sequencing for liquid biopsy based testing in non-small cell
lung cancer in 2021
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Table 2
Pre-analytical factors in ctDNA analysis: advantages and disadvantages.

Colloction tube Biomarker

K2-EDTA-containing tubes - less expensive
- avoid blood clotting
- blood samples have to be processes as quickly as
possible (within 2 h from collection)
- blood withdrawal and ctDNA analysis are necessary
performed within the same or nearby physical

location
Preservative-containing - stabilize ctDNA (up to 14 days upen collection
tubes depending on storage conditions)

- easy sample management (storage and
transportation at room temperature)

- more expensive
Main centrifugation protocols
Malapelle et al (Malapelle Two centrifugations at 2300 G for 10 min at room
et al.,, 2017b) temperature
Sorber et al (Sorber et al., Adapted protocol from the European Committee for
2019) Standardization (CEN), (two-step, 1900 G for 10 min
and then 16,000 G for 10 min at room temperature)
Page et al (Page et al,, Three centrifugation steps (the first at 1000 G for 10
2013) min at 4 °C, the second at 1000 G, or 2000 G, or 10,000

G for 10 min at 4 °C, and the third, performed after
thawing, at 1000 G for 5 min at room temperature)
ctDNA extraction methods
Manual - less expensive
- necessity of high trained personnel
- less accurate (high risk of contamination)
Fully automated - more accurate (low risk of contamination)
- more expensive

Abbreviations: ctDNA: circulating tumor DNA; EDTA: ethylenediaminetetra-
acetic acid.
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El ctDNA representa entre el
0,01y el 10% del cfDNA, por lo
que su deteccion requiere una

alta sensibilidad

Denninghoff & Serrano 2023
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Clonal evolution of treatment resitance

Treatment

a Resistance emerges owing to
pre-existing mutations

i Parallel evolution
of resistance

b Resistance emerges owing to
de novo mutations

Resistant
mutations

Time
Nat Rev Genet. 2019;20:404. doi:10.1038/s41576-019-0114-6
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En pacientes con cancer, los niveles de cfDNA son mucho mas altos que en los individuos
sanos porque a medida que el tumor aumenta de tamano, induce tanto a las células sanas
adyacentes como a las células tumorales a apoptosis y necrosis.

La cantidad de cfDNA que proviene de las células tumorales (ctDNA) depende de las
caracteristicas de cada tumor como su tamaio, la etapa en la que se encuentra, o su
capacidad para invadir el endotelio vascular (Denninghoff y Serrano 2013).
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Circulating tumor cells in cancer-
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interception tool
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Paciente masculino de 32 anos

No tabaquista.
Consulta por dolor abdominal y tos.

o Se realiza ecografia abdominal y radiografia de toérax que informan masa adrenal izquierda y
opacidad en base pulmonar derecha respectivamente.

o PET-CT con 18FDG confirma lesion en Iobulo inferior derecho (LID) de 7cm SUVmax 24,
adenomegalias mediastinales, retroperitoneales, lesion costal derecha y acetabular izquierda
hipercaptantes.

— s - -
51.22 mm .




Paciente masculino de 32 anos

SERVICIO DE PATOLOGIA L Biopsia ganglionar por mediastinoscopia
DRA. ALEJANDRA AVAGNINA OR. BORIS ELSNER DR. ROBERYO M. 1OTTI (19'01-2017) .
DOR. ALEJANDRO GARCIA OR. GABRIEL CASAS ODRA. VALERIA DENMNINGHOFF

DRA. MARIA FLORENCIA TORRES DRA. MARIA DE LOS ANGELES DRA. MARIA PAULA PENALOZA
JUAREZ

1 Carcinoma indiferenciado TTF1+
(T3N3M1c).

INFORME HISTOPATOLOGICO

Ganglios mediastinales, blopsia: Carcinoma Iindiferenciado (lcase la descripcion)

108
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Se realiz6 determinaciones de ALK y PD-L1 por inmunohistoquimica (Ventana Medical Systems. Inc).
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Se realizé determinaciones de EGFR por PCR (Sanger).

'"TATCIN NACATCT CC |
Doble heterocigota
L 85 Delecion del ex6n 19

delE746_A750
+

del L747_T751insQ
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Se efectud NGS con panel Oncomine™ Focus Assay (lon 520 Chip).

Oncomine® Cancer Panel Gene List

Hotspot genes, n=37 Copy Number Variants, n=19 Fusion drivers, n=23

AKT1 IDH2 ALK FGFR3 ABL1 FGFR2
ALK JAK1 AR FGFR4 AKT3 FGFR3
AR JAK2 BRAF KIT ALK MET
ARAF JAK3 CCND1 KRAS AXL NTRK1
BRAF KIT CDK4 MET BRAF  NTRK2
CDK4 KRAS CDK6 MYC ERG NTRK3
CTNNB1 MAP2K1 EGFR MYCN ETV1 PDGFRA
DDR2 MAP2K2 ERBB2 PDGFRA ETV4 PPARG
EGFR MET FGFR1 PIK3CA ETV5 RAF1
ERBB2 MTOR FGFR2 EGFR RET
ERBB3 NRAS ERBB2 RoOs1
ERBB4 PDGFRA FGFR1
ESR1 PIK3CA
FGFR2 RAF1
FGFR3 RET
GNA11 ROS1 RNA Panel
GNAQ SMO
HRAS TERT
IDH1
DNA Panel
” ThermoFisher
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Resumen de |a variante

Tipo de cancer de muestra: Carcinoma pulmonar no microcitico

@ Enestetippde ) Enotrotippde () Enestetipodecéncer @ Contraindicado

Cancer cancer y en otros tipos de
cancer

Variante del gen

ﬂ Tanto para Sin pruebas (sin
Us0 COmo indicios)
contraindicado

EGFR p.(L747_T731delinsQ) c.2239_2252del TTAAGAGAAGCAACInsCA

EGFR p.(E746_A750del) c.2236_2250de|GAATTAAGAGAAGCA

US-FDA EMA
L JE) o
C J&) ® 4

US-FDA: Agencia estadounidense de alimentos y medicamentos [FDA), EMA: Agencia europea de medicamentos (EMA). Los ndmeras entre paréntesis indican el ndmero de

tratamientos correspondientes con pruebas.



Paciente masculino de 32 anos
\Variantes desecuenciade AON

Cambic de Frecuencia Efecto de la
Gen aminoacidos Codificacion ID de la variante Locus de alelo Transcripto variante
EGFR p.(E746_A7S50del) C.2236_2250delGAs  COSMBZZS chr7:55242465 85.55% NM_005228.3 nonframeshift
TTAAGAGAAGCA Deletion
EGFR p. €.2239_2252delTTAA COSM12420  chr7:55242469 B2.68% NM_005228.3 nonframeshift
(L747_T757delinsQ ) GAGAAGCAACInsCA Block
Substitution
ALK p.(D1529E) c.A5870=0G chrz: 29416366 100.00% NM_0D4304.4 missense
ALK p.(11461V) c.4381A>G chrz:29416572 100.00% NM_004304.4 missense
ALK p=) c.43380=T chrz:29416615 53.95% NM_004304.4 SYNONYMOous Do b | e h eteroc | g ota
EGFR p.(=) €.2361G=A chr7:55249063 9.671% NM_005228.3 SYNONYmMous Del ec | c’) n d el ex c’) n 19
FGFR3 p.(=) c.1953G=A chrd:1807894 99.02% NM_0D0142.4 SYNonymous
FGFR4 p.(P136L) c.407C>T chr5:176517797 100.00% NM_213647.1 missense d el E746 A750
FGFR4 p.(=) c.483A=0G chr5:1 76517985 11.76% NM_213647.1 SYNONYMous + o
JAK1 p.(=) c.2097C=G chr1:65311214 51.13% NM_002227.2 SYnonymous d el L 747 T751| ns Q
MAPZK1  p.(aT6fs) C.226_227insG chr15:66727505 21.45% NM_002755.3 frameshift
Insertion
PDGFRA  p.=) c.17014=G chrd4:55141055 100.00% NM_006206.4 SYNonymous
PDGFRA  p.=) C.2472C>T chrd4:55152040 50.49% NM_00D6206.4 SYNonymous
RET p.(=) c.2307G=T chr10:436713843 49.95% NM_020975.4 SYNONYMous
RET p.(=) c.2712C=G chr10:43615633 50.98% NM_020975.4 SYNONYmous
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Mediastinal Lymph node
EGFR Double Heterozygosity
(E746_A7sodel + L747_T7s1delinsQ)
PDL1 90%

Pulmon
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Inici6 tratamiento con Afatinib 40mg/dia y Denosumab.

Afatinib es un Inhibidor de la Tirosin Kinasa (TKI) del Receptor del Factor de Crecimiento
Epidérmico (EGFR) para el tratamiento del carcinoma pulmonar no microcitico metastasico
(mutacion EGFR positivo).

SE DESCONOCE RESPUESTA A LA DOBLE HETEROCIGOSIS.

Denosumab es un anticuerpo monoclonal humano (IgG2) que se dirige y se une con gran
afinidad y especificidad al RANKL, impidiendo la activacion de su receptor, RANK, en la superficie
de los precursores de los osteoclastos y en los osteoclastos.
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Respuesta parcial y beneficio clinico a 6 semanas.

» Continua Afatinib y Denosumab.
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Al 4to mes evoluciona con epistaxis.

» Fibrobroncoscopia del LID (27/04/2017).

SERVICIO DE PATOLOGIA

.".-l?_‘.lnn .q;.ILIE_.'.q.H.".-ﬁ-.d .qﬁl.-'.d.Gl:n:.'.l'.lﬂ R, BOWRTS ELSNER O RODEERTO M. MOT 7T
.'JI'-I'.ﬂI MARL%..'FANDH:P GARCIA Y. EASMEL CASAS ORA. VAL SR OENSIRSHORE
LORENCLS TORRES DRA. MARA DF LOS ANGELES ORA MARTA PALLA FENALCZA
JSIARET

INFORME HISTOPATOLOGICO

BESCRIPCION MACROSCOPTICA

L ¥y -
d@mos fragmanios parde: clarocs, oon areas pando FoiEas, gues & S jurtbo mibdan @ntne 1.5 » 1.5 Fme

DEZCRIPCION MICROSCOPIEA

18 cartes missiran extensa

HETOOEIE TuimsEaral enm |a
viables can nuckeos hipssrs

HUE 5= reconsoen muy sscessas colilas e
romatioos, presencia de ni

st =0 o S
cleolo y sstaso cdboplasma.
DIAGNOSTICO

PFulrmson {lobuls jnferkor derecho]), biopsia bronquial directas

[ =
diferendads con extanes recrosis fumoral. arcanoma poshesmeente

MIZE200 P 180 T2
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Baseline 3 months 5 months
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Se confirma mutacion de resistencia T790M en Biopsia Liquida (COBAS).

SERVICIO DE PATOLOGIA

Dra. Algjandra Avagnina Or. Boris Elsner Dr. Roberto M. lotti Dra. Valeria C Denninghoff
MN 50313 M.N 25856 MN 25354 MN 8787

ESTADO MUTACIONAL EGFR
(En Biopsia Liquida)
TECNICA
Prueba de mutacion en COBAS-EGFR V2. Ensayo de PCR en tienpo real disefiado para la deteccion e
identificacion cualitativa de nutaciones en los exones 18, 19, 20 y 21 del gen receptor del factor de
credmiento epidérmico (EGFR). B kit VD detecta la mutacion G719X(G718A G719C, G719S) del exdn

18; deleciones del ex®n 19; las mutaciones S768l, T790M e inserciones del exon 20; y las mutaciones
L858Ry L861Q del exdn 21.

RESULTADO
Se detectd mutaciones en regiones target del gen EGFR{delecion del exon 19 y R T790M del exsdn 20.
NOTA:

Se recibe cell free DINA colection tube (ROCHE) rotulado como NP AZO-10005 (plasma).

MS8200/ P/ 128
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Al 5to mes de tratamiento evoluciona con mareos por lo que realiza RMN SNC donde se evidencia
metastasis cerebral y cerebelosa, sintomatica que requiere neurocirugia.

> Se interna al paciente.
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Se realiza neurocirugia de ambas
lesiones (23/06/2017).

SERVICIO DE PATOLOGIA

DRA. ALEJANDRA AVAGNINA DR. BORIS ELSNER DR. ROBERTO M. JOTTI
DR. ALEJANDRO GARCIA DR. GABRIEL CASAS DRA. VALERIA DENNINGHOFF
DRA. MARIA FLORENCIA TORRES DRA. MARIA DE LOS ANGELES DRA. MARIA PAULA PENALOZA
JUAREZ

INFORME HISTOPATOLOGICO

DESCRIPCION MACROSCOPICA

A) Fosa pasterior (primera muestra): Dos fragmentos parda claros que miden 0.4 x 0.3 y03x03cn

B) Fosa posterior (segunds muestra): Yarkos fragmen pardo claros que alternan can otros
de aspoalte parduzoo ir JRres que en conjurto miden 2.5 x 2 om

-} Region accipital; ¢ rEgmMento irreguiar pardo claro gue mide 0.8 x 0.3 om

»" ectuan biopsias INracperatonas examinandoss DOr Separadio tacos represercatives de los o stintos

fragmentas detaliadas an la descripcion macrosoopics

JESCRIPCION MICROS

OPICA

ras de fosa postenar gresentan abu Wame cortezs cerebed
pobremanrte oiferend ads, compusts por celyles ¢

Gfa inflitrada fotsdmente por una
narcado pleomeefismo nuclesr, rnudeos
#5 multinuceatas v moderads cantidad de

( sencia de nuciealos evidentes, alqunas cel

« file

La iImagen histologica es similar & 1a do las biopsias previas del padiente
[

el matens rotulado como tumar oer oty 5

Wserva la misma neoplasis con focos de necrass

s doterminacicnes de ALK y PD-L1 del tumar se remiten par Informe comalementario

=5

DIAGNOQSTICO

Sistema nervioso central (fosa posterior y region occipital), blopsia: Metastasis de carcinoma
pobremente diferenciado (pulmaonar).

MBO103 P1140 TX2



translocacion de ALK por FISH

DPTO. PATOLOGIA
SERVICIO DE INMUNOHISTOQUIMICA Y PATOLOGIA
MOLECULA

R
Jefa de Seccion a cargo: Erica Rojas Bilbao

. : ' Direc. Area Diagnéstico: Directora Dra. Liliana Gimenez
) . Fi X SN 3 Dpto. Patologia: Jefa Dra. Susana Gorostidy
E a % gy L s PO
g LG S akk s -t
Ve . ":!\'u,,\"_'.f ol -“: » §:’
. 1 - v
» ok 3 S I 49
& 4 .~. 5 . r .-;i > ‘ﬁ, ~-(' 8% . by 2 A Ao Sty 4™ )
& : . P ” o e . MATERIAL
= ? % & » g REBRO 1 TACO N| 657293/8
s 4 . ’ i TS - - 17/046
= 2 <3 i 3 - A e
" i /
- l':f ' '. & 5 4 £ DIO DE PATOLOGIA MOLECULAR
- o ° A 3 aliz6 hibridizacion in situ (FISH) i doble ién con sonda DNA
- « 3 ) F .t ;o oecifica (Vysis ALK Break Apart-FISH PROBE KIT-REF 06N38-020, Abbott molecular INC) para deteccién
24 - » Tl A P de reordenamiento del locus del gen ALK utilizando sondas para las regiones 5'y 3' del gen ALK en 2p23.
- b & El nimero sefiales fluorescentes fue evaluado en ...50... nicleos intactos de células neoplasicas.
.

N° de células tumorales infiltrantes contadas con sefial de gl 13(8 i y5
N° de observadores: 1

Para que el test sea valido, se requiere al menos 50 células de i i con sefal
- El caso se considera positivo con mayor o igual al 15% de células con reordenamiento del gen ALK.
- El caso se considera negativo con menor o igual al 10% de células con reordenamiento del gen ALK.

DIAGNOSTICO

INTERPRETACION DIAGNOSTICA:

DETECCION DE PROTEINA EML4-ALK POR TECNICA DE HIBRIDIZACION IN SITU (FISH):

POSITIVO PARA REARREGLO DEL GEN EML4-ALK EN EL 26% DE LAS CELULAS NEOPLASICAS EVALUADAS.

Firma: ERICA ROJAS BJLBAO
M.N.: 98246

. "’: Se repiten determinaciones de ALK y PDL1 por
‘,”"" inmunohistoquimica en metastasis SNC y
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Se repiten delecion del exon 19 (Sanger y COBAS)

T ATCIN NACATCT CC
5 - COBAS EGFR

del 19 POSITIVE

Ganglio

ot

I DN/ GCINNNNNNN NNRNCCT CNN
377 49

SNC

COBAS EGFR
del 19 POSITIVE
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Mediastinal Lymph node
EGFR Double Heterozygosity
(E746_A7sodel + L747_T7s1delinsQ)
PDL1 90%

Pulmon SNC

_ EGFR del exon 19

ALK rearrangement
PDL1 90%
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Se interpreta ALK como probable mecanismo de resistencia a EGFR.
> Inicia Crizotinib.
» Evoluciona desfavorablemente con progresion pulmonar, ascitis y sangrado retroperitoneal.




SERVICIO DE PATOLOGIA

DRA. ALESANDRA AVAGHNNA . BORIS ELSNER OfR. ROBERTO M, 1OTTI

OR. ALEJANDRD GARCIA OR. GABRIEL CAZAS oRA,

Wl LERA DENMINGHOEE

DRA. MARIA FLORENCIA TORRES Dﬂﬁ.l'-qﬂ'l'ﬂ_gl_!_i_ﬂ_ﬁ ANGELES DRA, MARIA PAULA PEVALOZA

INFORME HISTOPATOLOGICO

DESCRIMCION MACROSCO®IC,

&) Glandula suprarranal izquierda remitids =n virios fragmentos pardn araranjaces, con e pando
refiras de aspecto hematico, que miden en conjunta 5 © % ons. ¥ PeEEn 17 grs.

B} Reseccion da cola de parcreas que mide 5 x5 x 1 oms, ¥ pess 38 grs., rodesds de escash canbidsd da
t=dije adiposa peripancreatico. Se obgerys sutura macanica comespondiente al margen quirurgicn que
mide 5.4 oms. Al corte, formacian sofida quistica, con contenido hematico, quae mide 35 2 1 2 e, v dista
1 cores. died margen guinurgica ¥ 0.4 cmis. de la superficks exterma, A 0.2 ¢ms, vna segundas formacian
tumeral, &alide quistica gue mide 8.5 x 0.5 cms, oon contenida pardo rejizo que dista 0,4 cms del mangen,
C) Epiplan que mide 10 x 3 u 1.5 cms, Al corta, se observan aress pardo amanllentas con Areas e

aspecho broso.

¥} Fieza de esplenectomia Gue mice § x F.F x 1.7 ¢ms, v pess 107 . Superliche extema nsgoss ¥

despulida, Al corte, parerquima pands Fejioo,

DEFCRIPCION MICROSCOPICA

La suparrenal ioquierda presenta infiltracion necplasics de la cortezas v de Ios tejides blandos perifencos,
P |l metastacis del cardnoma pobrements difererscada premarie pulmonar. Las cflules presentarn
Martaca plsamarfismo nuclear, nuclens grandes, presencia de macranuclegios v dtopladma eoslnofik,

L= abservan embollas vasculio-iinfaticas neoplasicas peribumorakes.

£l paniress presenta infikracion por b misma nooplasia del parenguima y los Dejidas peripanirsaticos.
En e nodulos descriptos macressapicamasnts existen embolias neoplasicas wasculares,
El eplplen presenta muy escaso COMProMiso necplisics microscopecs can aigunas embolias neoplesicas y

pequafias focos de infiltracon de 1a grasa del eniplen por b neod b,

El bara presenta indemnicad &a |a pulpa blanca ¥ roja Ausencis de compromisa neaplasion,

CLACHOSTICD
Glandula suprarrenal izsquierda, coln de pancreas y epiplon, ressccisn

pebfemente diferendado pulmanar.,
Bazn, esplenectomiar Marmal.

METINS Fo1ad TYY

Matastosis de carcinoma
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Re biopsia de Pulmon, metastasis en
Pancreas y Glandula Suprarrenal.
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Al 6to mes fallece (17/7/2017).
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Conclusiones 1:

La sensibilidad de Afatinib en mutaciones doble heterocigotas de EGFR es desconocida.

La evoluciéon con pérdida de mutacion de EGFR en 1 alelo y translocacion de ALK podria vincularse
a mecanismo de resistencia o heterogeneidad tumoral.
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Paciente masculino de 32 anos

Mediastinal Lymph node
EGFR Double Hete i
(E746_A750del @%@
PDL1 90%
Pulmon SNC
EGFR del exon 19 _ EGFR del exon 19
(E746_A750del) .

ALK rearrangement 2 ' ALK rearrangement
PDL1 90% - PDL1 90%



Paciente masculino de 32 anos

DETECCION DEL ESTADO MUTACIONAL
EGFR (EXONES 18, 19, 20 Y 21)

COBASEEGFR El EGFR T790M esta en la posicion chr7:55249071,
— alrededor de ella tenemos 3 variantes posibles.
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Paciente masculino de 32 anos

Mediastinal Lymph node
EGFR Double Hete i
(E746_A7s50del & L747_T751delinsQ)
PDL1 90%

Pulmoén SNC
EGFR del exon 19 _ EGFR del exon 19
(E746_A750del) X
ALK rearrangement ALK rearrangement




Paciente masculino de 32 anos

Conclusiones 2:

El empleo de NGS es fundamental para analizar y comprender la
biologia de la enfermedad.

*» ¢,Cual biopsia FFPET elegir en pacientes con multiples metastasis ?

s ¢, Qué solucion podria haber para sortear la heterogeneidad tumoral ?
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LDCT screening

——\ Strengths:
v'High sensitivity
Tumor-informed __, qu v Minimally invasive

: ¥ Integration with
approaches Tumor tissue and cfDNA WES other screening

s Liquid biopsy programs
W . Weaknesses
Tumor-unlnformed .

approaches Plasma and Ieukocyte v Clonal
cfDNA analysis hematopoeisis/false
Extracellular positives
vesicles > v Costs
| ] ) v'Reproducibility
Metabolites Methylation analysis

of cfDNA

Milestones in liquid biopsy use for early lung cancer detection

Phallen et al. evalueted the utility of the utrasensitive Liu et al. reportes the results of the second

ctDNA sequerllcing method called ta.rgeted error correction S it ol deniiiiadiiie substury of the CCGA study describing the
sequencing (TEC-Seq) for multi-cancer stage I-l| : : training and validation of a methylation-based

Abbosh et al. reported the preliminary mL:ﬁis-z:ic?:rt?:sr%::czgg?éK assay for multi-cancer detection and tissue of

results of the TRACERX study ' origin identification

Montani er al. demonstrated the clinical utility of a serum
microRNA signature (the miR-Test) in high risk individuals
enrolled in the (COSMOS) lung cancer screening program.

° [
Sozzi et al. reported the clinical Newman et al. described an Chaudhuri et al. investigated the role Preliiminary results Qf’the Chabon et al. reported the development and
utility of a plasma-based miRNA ultrasensitive method for quantitating  of CAPP-Seq for MRD evaluation in  Circulating Cell-free Genome Atlas validation of a machine-learning method for
signature classifier within the ctDNA called CAncer Personalized patients treated with curative intent (CCGA) study were reported atthe  early lung cancer detection (LUNG-CLIiP), using

LDCT screening study MILD Profiling by deep SEQuencing (CAPP-Seq) for stage I-1Il lung cancer ASCO annual meeting a CAPP-Seq optimized protocol



