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Determinaciones moleculares en
cancer de pulmoén:

-Porque hacemos analisis moleculares?

-Qué determinaciones?




TIPOS DE BIOMARCADORES

Uses of Bilomarkers in Cancer Medicine

Prior to Cancer After Cancer Diagnosis Post Treatment

Risk Diagnosis Prognosis Predicting Pharmaco- Monitoring Recurrence
Assessment Treatment kinetics Treatment
Response Response

Am | at Do | have What is the Will my Should | How is my Will my
increased cancer? What expected cancer receive a cancer cancer
risk for type of cancer  course of my respond normal or responding come back?
cancer? do | have? cancer? to this lower dose to this
drug? orno dose?  treatment?




BIOMARCADORES: Predictivos

Imatinib KIT, BCR-ABL, GIST C-Kit, PDGFR
PDGFR
Trastuzumab HER-2 Mama HER 2
Pertuzumab HER-2 Mama HER-2
Mama HER-2
Gefitinib EGFR TKiI NSCLC EGFR
Afatinib
EFtotinid EGFR TKI NSCLC, Pancreas EGFR
Cetuximab EGFR (Mab) CRC, Cabeza y Cuello K-Ras
Panitumumab EGFR (Mab) CRC K-Ras, N-Ras
Temsirolimus mTOR RCC No
Everolimus mTOR RCC, Mama, NETs No
Pancreaticos
Vandetanib EGFR,VEGF,RET Medular Tiréides No

emurareni BRAF Melanoma B-Rat




BIOMARCADORES: Predictivos

5%

lug  NSCLC EGFR (HER1: mutations in tyrosine Sequending, EGFR: Erlotinb, Indinicd  (76)
kinase domain SH gefitnib, afatnib adenocardnomas use
in USA (higher in
Asians, women T
and nonsmokears)
ALK: hversion in chromosome FISH(IHC) ALK:crizotinb, 4% (mostly Indinicd (77)
2leadsto EML4-ALK fusion ceritinib (dectinib under adenocardnoma) use
oncogene development)
ng Mutiple genes: Continued (43)
adenocarchoma vaidation
BRAF (VE00E and non-VEBO0E) Mutiplex BRAF: AZD6244 2%
sequencing
EGFR (HER1): mutations in tyrosine EGFR: eriotinib, gefitinb, 17%
kinase doman afainib, catuximab
HER2: oncogane overax pression HER2: decinutubub, 3%
nerainib, lapatinib,
trastuzumab
KRAS: mutations activate RAS- KRAS: erlotnib, 25%
RAF-MEK pathw & and resistance tivantinib, everoimus,
to EGFR therapy ridaforalimus, AZD6244
ALK:inversionin chromosome 2 ALK:crizotinb ,ceritinib 8%
leads to EML4-ALKIusion oncogene
MET MET: cizothib <1%

PDL-1 expression Anti-PDL1 immunotherapy

0,
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Determinaciones Moleculares
en cancer de pulmon:

Donde?
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: t Isolation of . 2y
Mactod tumour nuclei """'""""" ot mntsora
Whole-exome or targeted sequencing ol ....,........ e--------

Digital mutation detection

00“ il

Cube 6i flow cytometer

Numina

Clinical annotation

Assessment Discovery of

-] 1
of clinical prognastic Real-time detection of I
actionability indicators disease recurrence Da Haber and Velculescu; 2014, Cance




Determinaciones Moleculares
en cancer de pulmon:

Que informacion necesitamos?
Como la obtenemos?




Lo Frecuente Lo Raro




CAMBIAR LA ESTRATEGIA....

One actionable aberration - - -»One targeted drug - --> One trial

TRIAL1 TRIAL 2

= an extremely time/energy consuming experience with

- low efficiency!!! -




Metodologia

Technique Sensitivity Optimal Application

Sanger sequencing > 10% Tumor tissue

Pyrosequencing 10% Tumor tissue
-

"‘ Next-generation seqeuncing 2% Tumor tissue ]

B

Quantative PCR 1% Tumor tissue

ARMS 0.10% Tumor tissue

BEAMing, PAP, Digital PCR, TAM-Seq 0.01% or lower ctDNA, rare variants in tumor tissue

Diaz and Bardelli.- J Clin Oncol 201




NGS: que tipo de informacion genera??

Whole genome Whole-exome (1%) “Targeted” seq Transcriptome RNA

Predominant applications: | | Predominant applications: Predominant applications: Predominant applications:
* Structural variants * Point mutations * Point mutations * Gene expression

* Point mutations * Copy number variation \_ * Deletions * Gene fusions

* Copy number variation * Splice variants

555555 > %S

Natu

Richard Simon & Sameek Roychowdhury; Nature Reviews Drug Discovery 12, 358-
369 (2013




® Sample Table 1: Gene Content on TruSight Tumor 15

AKT1 GNAT11 NRAS
@ DNA/RNA extraction
BRAF GNAQ PDGFRA
Prepa EGFR KIT PIK3CA
Next Generation Sequence gy Libery -
Data Analysis Services Y ERB52 il fEr
; Library Validation FOXL2 MET TP53
® Sequencing .
X Ampli Seq Cancer
® Analysis
° ) 'g Table 1: TSACP Cancer-Related Genes The 50 targeted genes
Advanced Analysis ABL1 . EZH2 JAK3 _ PTEN

i e L v o - AKT1 FBXW? 10H2 PTPN11
s AR M TS ALK FGFR1 KOR RB1
ALK £RBae HAAS NOTCH!  SMARCE! APC FGFRZ 4*KIT ’RET
APC  FRXHT M) W SMO ATM FGFR3 KRAS SMAD4
ATM ORI Mk NS SRC BRAF FLT3 MET SMARCB1
cabis NS i SO oo MR a4 (COH1 | GNATl  |MLH1 __ SMO
COHY  FOFRS KDR  PWSCA  TPS3 ' CDKN2A  GNAS MPL ' SRC

COKIGA AT T PTEN e CSFIR | GNAQ NOTCH1 STK11
CSrf GNATT KIRS PV | C TNNB I . HNF IA NPM1 { P53

CINT  GNAQ MET P "EGFR . HRAS NRAS | VHL

CHEncor ety peras repessaniact n the TSADE For s Ad st of ERBB2 _ IDH1 PDGFRA




BIOPSIA TEJIDO: INMUNOTERAPIA

TCR - NGS : tissue/

blood
IMMUNE-BASED THERAPY

Blood and Tissue RNA extraction
Samples

Customer

cDNA synthesis
Gene amplification

TCR sequencing

Clinical information

4

Uso et al, 2015 (Camps Lab)



Biopsia liquida: qué informacion necesitamos??

Early detection

Markers for recurrence
Screening

Tumor heterogeneity New
Identification of targets targets Monitoring Response to therapy
Resistance to therapy
Molecular assays X .
Genotyping Personalized Drug testing

therapeutics xenografts




Biopsia liquida (cfDNA): que tipo de informacion me

proporciona??
Biology of release Apoplosis No:osis Secretion

Structural Copy number
Circulating rearrangements aberrations
tumor DNA
\ Taly et al., 2013,
; Vogelstein and Kinsler
rcona T ialenamerincionLy 1% 1, UOD POCHRPHON .| 1999, Diehl et al. 2008,
» dPCR (Ref. 65,686) « WGS (Ref. 11) »| Kinde et al. 2011,
Detection . BEAMing (Ref. 52) B ; Some®m Newman et al. 2014,
of ctDNA * Safe-SeqS (Ref. 63) * Plasma-Seq(Ref. 69) F
- Capp-Seq (Ref. 67) - PARE (Ref. 48) orshew et al. 2012,
\ +  TAm-Seq (Ref 71) ) *  Whole Methylome (Ref. 10) Chan et al. 2013,
R — e Murtaza et al. 2013,
Clinical value Diagnosis Prognosis Treatment Heitzer et al. 2013,
Leary et al. 2012, Chan
et al. 2013

Heitzer, Clin Chem 2015



Metodologia

Technique Sensitivity Optimal Application
Sanger sequencing > 10% Tumor tissue
Pyrosequencing 10% Tumor tissue
Next-generation seqeuncing 2% Tumor tissue
Quantative PCR 1% Tumor tissue
ARMS 0.10% Tumor tissue
|:> I[ BEAMing, PAP, Digital PCR, TAM-Seq 0.01% or lower ctDNA, rare variants in tumor tissue ]

Diaz and Bardelli.- J Clin Oncol 201




Clinical Applications of ctDNA Testing

Crculgiing tumor DNA
{CONA)

Screening
& Prognosis Targeted
Diagnosis b Therapy

T Monitor tumour burden (surrogate marker)
T | Detection of minimal residual disease,
T Mutational status

T Assessment of molecular heterogeneity

T Early detection of therapy resistance

1 T Early detection of disease.

Technique

PCR-based approaches

Nested real time PCR

PARE

ARMS- Scorpion PCR m
PAP-A amplifi cation

BEAMing

Microfluidic digital PCR

Droplet- based digal PCR
Targeted decp sequencing
TAm-5cq

Safe-SeqS

CAPP-S¢q
lon-AmpliSeq™

Whole exome sequencing

Whole- genome sequencing

Ignatiadis M & Dawson SJ. Ann Oncol (2014)




BEAMing

Named after four of its principal components: Beads, Emulsion, Amplification"

. -
Magnetics v
L sysmex
- N BEAMing Digital PCR Technology
Detection Capability

(mutant DNA/ total DNA) Highly sensitive[quantitative digital PCR technolog;] that employs bead-based amplification

100%T in water-in-oil emulsions and allele-specific hybridization followed by flow cytometry for
Sanger Sequencing detecting small amounts of mutated DNA released by tumors into the blood circulation
10%7T
Pyrosequencing Pre-Amplification Emulsion PCR Hybridization Flow
Cytometry
1%T Real-Time PCR e —
R EmulsionPCR Hybrdizaton Flow Cytometry
0.1%7T ONAlsclabon  Pre-Ampiificstion | 1 \/ e, | @
- * I — : - Wiid-type
» 0.01%F BEAMi 4 .= ¥ '} L A
01%T in 1 - -y
\ g ) H \\ ﬁ' ‘ o 3
b = % \ - = "
v P 2 / QF\ " Moant

We must be SCRUPULOUS Clinically irrelevant
in the analytical phase to molecular changes due to

avoid erroneous results the high sensitivity

Li et al, Nature Methods, 2006



Biopsia liquida (cfDNA): que tipo de informacion me

www.impactjournals.com/oncotarget/ Oncotarget, Advance Publications 201 B
Serum metabolomic profiling facilitates the non-invasive  Veissnse e %
identification of metabolic biomarkers associated with the onset " {g*™ R s;:" . By
and progression of non-small cell lung cancer i L , tf
BPDWP ! AL . . . -
Leonor Puchades-Carrasco’, Eloisa Jantus-Lewintre’, Clara Pérez-Rambla'’’, (27) i ) .
Francisco Garcia-Garcia’, Rut Lucas’, Silvia Calabuig’, Ana Blasco®, Joaquin
Dopazo**’, Carlos Camps’”* and Antonio Pineda-Lucena'’
Glutamine Lactate Methanol
e ' ; E :
Teatsy o NSCLC . reary Uo NSOLO L loatry o0 NSCLC
N o= . Choliee Validation set Predicted as NSCLC Predicted as healthy Correctly classified
: . ol a NSCLC patients (40) 31 9 77.50%
: I . I o Healthy group (13) 3 10 76.90%
n 3 BPD group (27) 9 18 ~—"
- @0 a0ic e ——— ‘ |

Puchades et al, Oncotarget 2016 (Camps Lab




Determinaciones Moleculares
en cancer de pulmon

Quien?




TECNOLOGIA EXPERTISE CALIDAD

illumina




EQUIPOS MULTIDISCIPLINARES




What is desirable
to users?

Innovation

hat is viable
in the
| marketplace

What is
possible with
technology |\
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