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LUNG CANCER
Searching fearlyobiomarkers in blood
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¢ [Earlyobiomarkers é in different

scenarios
e
Early diagnosisé i
Is cancer present? l \“ /
~ Is any fdruggabled
\ alteration present?
_—
\"’ After tumor resectioné *Dr. PazAres
Early detection of relapse
2
\-' Monitoring: Is it
=N\ possible to early
= detect resistance

mechanism?
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1° SCENARIO

Screenin
% Is lung cancer

present?

Diagnosis
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é
CHALLENGES

A Enormouscomplexityand variabilityof cancer

A Thelower frequencyandvolumeof aberrations

A Potentially confoundingphenomenasuchasclonalexpansion®f nontumorous
tissues

A The accumulationof cancerassociatednutationswith age

o

The incompleteinsightinto driver alterations
A Hence pre-knowledgeaboutendangeredrgansd A 3y A Ex@hdyoiitibrs
for analysisvhichd A 3y A tadlitatg eéaflydetectionefforts.

HeitzerE. et alPrecisionOncology 2017
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1° SCENARIO
é

Population at risk (@) General

nnniilatinn

Surveillance Screening
Vo
/T\IN Chronic | R
- exposurao No knowledge SAp@y < mutations
K&own organlzgrlsk toxicagents of organat risk l o
10 » eee— SCNAs
I 5 e & B g
:_.:E:: Clonal.
Systemic& Proximal samples & %ele Snvumion

(i.e.sputum, saliva, BAL)
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(<)
TRACEK

Databasedon 100 NSCL@atients-> profiling preoperativeplasmasamplesand compared
to tissuesamples

GENOME

a . Spesrmang =061 F <0
o Otdesr

Exomeseq in Tumorsamples

|

Blood multiplex PCHRor
LI (0 A SpeCiticANVs

& LUSC
& LLAD

Mann obnal plesme Wik

as 1ﬂ i!l- I!Il]l
b Tmrﬂm{u-rﬂ
TUmDUr Folama

5o ® W
Pradicied 'W&F:

000 %% 0.1% 1.3%

w000 S-01TR) T2
{Approerataly 328 milllon maligrant ol Abbosh, Nature 201
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GENOME
CirculatingCell FreeGenomeAtlas (CCGA)

1° SCENARIO

clinicaltrials.govNCT02889978 To addresswo mainchallenges

GRAIllcompany(investment$900millions) & Memorial
SloaneKettering
N=7.000 ¢ancer) + 3.000 (necancej

1. sensitivityfor early stagedisease
2. the needfor exquisitespecificity

508 genesanalyzed

Key performance characteristics e Sensitivity and specificity for clinically
detectable cancer
e Premium on specificity in individuals
without detectable cancer
® Tissue of origin needed to guide workup
Clinical Endpoint for Utility Net outcome improvement with early detection
and local treatment of cancer
Genes Covered 100-1000s
ctDMNA Limit of Detection
Importance of Novel Variant Detection High
Amount of Sequencing 100X

Study Size for Clinical Validity and Utilty | 10,000 - 100,000 s

Preliminarydata :
N= 161 Breast lungand prostatepts

A In89 %of pts at leastone
mutation detected(tissue
andblood) -> 85 %in those
with lungcancer

A A total of 76%o0f actionable
mutationsdetectedin tumor
tissuewere alsodetectedin
cfDNA

AravanisA.,Cell2017 Razavetal, ASCO 2017
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TRANSCRIPTOMICS: mRNAMIRNA, IncRNA

)

iBodyﬂuid Exosomes | Cargoes —
\ RNAisolation /

Lung cancer

(=)

1L EPSE I ¥

Blood

Plural effusions mlcroRNAs
Proteins

JL BodyﬂuidJ " Exosomes - Cargoes

_ Differential
diagnostic

Cui et alLungCancer018
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1° SCENARIO
TRANSCRIPTOMICSMIRNA (@)

A 24 miRNAssignature -> MILD triat> N= 100@ontrols; N= 85 LCS0zz(5,
&\ et al ; IClinOncol2014)
ML Sensitiviy 8%
S Specificity 81%
N
A miR Test-> Highriskindividuals(n = 1115knrolledin the Continuous
Observatiomf Smokingsubjectf COSMOS3)ing cancerscreeningorogram
(Montani et al; NatlCancellnst2015
Sensitivityof 79.2% (95% CIl = 67.7% to 90.7%)
Specifictyof 75.9% (95% CI = 73.3% to #8)5

A Tumor derivecexosomamiRNAdor early detection of lung cancer (let 7b,
miR24, miR486 and let 7e) (N=48 training set and N=50 validationiset) (
et al, ClinCanceRes 201y
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Fourgenessignature

PROTEOMIC , EPIGENOMIC

C4d Sample BAL
A BCATT coot
Sample BAL o - :
A B el L '
§ . . Z
51 1.0 ¥ o :
P <. 001 " " —=
4 : P N - ==
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j [ ]
E 3 " E 0.6 TRIMSA ZNFITT
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T 2 - S 0.4- AUC = 0.726 2w » —
3 2 w g a0 "
14 0.2- P=.002 % = : . T
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Control Tumor 00 02 04 06 08 10 ’ T ; ’ - T
1 - Specificity
. . ) C
Figure 4. Complement component Cdd in bronchoalveolar lavage fluid 10
from patients with lung cancer. A) Quantitation of C4d in bronchoalveo- 0z
lar lavage supernatants from patients with lung cancer and patients with a8
nonmalignant respiratory diseases. Mean + standard deviation is also im
shown. The P value was calculated using the two-sided Mann-Whitney a2 ____.--"'M-Msgfmw-mm
an - - . . . . .
a0 [-F3 [-L] L] L] 18
1=Goeciisty

AjonaD, JNatl Cancelnst2013 DiazLagares AClinCanceiRes2016
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Fundacion Mutua Madrilefia Validationcohort
METABOLOMICS APM10/15 (Generalitat Valenciana)
NSCLC= 4Blealthycontrols= 13 BPD=27

www.impactjournals.com/oncotarget/

Oncotarget, Advance Publications 2016

Serum metabolomic profiling facilitates the non-invasive 0
identification of metabolic biomarkers associated with the onset 04
and progression of non-small cell lung cancer 0z

Leonor Puchades-Carrasco’, Eloisa Jantus-Lewintre?, Clara Pérez-Rambla'?3, ke

Francisco Garcia-Garcia?, Rut Lucas?, Silvia Calabuig?, Ana Blasco®, Joaquin 02
Dopazo*%7, Carlos Camps?>® and Antonio Pineda-Lucena'?

toPS[1]

-0.4
-0.6

-0.8

Trainingcohort

NSCLC= 14Realthycontrols= 74 R 02 0 02 o4
tPS[1]
o . —_— Predicted | Predicted as Correctly
- E Validation set | 55 NSCLC | healthy | classified
s NSCLC patients [ o ]
o (40) 38 2 95%
_wf RSeitny graup 1 12 [ 92.31% ]
o | (13)
atl | BPD group
i (27) 4 23
24 A
" e
Y L Validationset | Predicted as NSCLC Predicted as healthy | Correctly classified
"
NSCLC patients (40) 31 9 77.50%
Figure 1: Multivariate modelling resulting from the analysis of serum 'H-NMR spectra. OPLS-DA score p Healthy group (13) 3 10 [75.90% ]
comparisons between: A. healthy individuals (A ) vs. NSCLC patients (early-stage and advanced-stage. @ and W_ respectively)
BPD group (27) 9 18

Puchade®t al, Oncotarget2016
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METABOLOMICS

Plasma Training set

NSCLC= 23Bealthycontrols= 226

= .
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Validationset

Orthogonal component }»

.8
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e
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NSCLC= 9Blealthycontrols= 89

NSCLC correctlyclassifie 1
HealthyControls correctlyclassifie -

Orthogonal component PS |

Louis E JThoracOncol2016
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GENOME & PROTEINS

1° SCENARIO

CanceSBEEKcirculatingproteinsand mutationsin celkfree DNA

A Capacityto identify the presenceof relativelyearlycancers

A Ableto localizethe organof origin of thesecancers

Patients = 1,005 (non-metastaticcancersof the ovary, liver, stomach pancreasesophaguscolorectum lung, or breas)

Controls=802

PCRbasedassay
16 genes
61-amplicon panel
33 bp/ amplicon

PROTEIN
Gene CA125
AKT1 CA199
e —
BRAF -
Myeloperoxidase
CDKN2A OPN
CTNNB1 Prolactin
EGFR TIMR1
FBXW?7 LEE
Angiopoietin2
FGFR2 AXL
GNAS CA 153
HRAS CD44
CYFRA 21
KRAS DKK1
NRAS Endoglin
PIK3CA FGF2
PPP2R1A FoIIistz?ltin
Galectin3
PTEN GCSE
TP53

GDF15

HE4
IL-6
IL-8
Kallikrein6
Leptin
Mesothelin
Midkine
NSE
OPG
PAR
SEGFR
sFas
SHBG
sHER2/sEGFR2/sErbB2
sPECAM
TGFa
Thrombospondir2
TIMR2

Multiplex assay
(Luminex)

39 proteins for organ
assessment

8 proteins(includingin
CancelSEEK

Cohenet al., Science018
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CancebEEK

A Presenceof amutation in one assayedjene OR,
A Elevationin the level of one of the analyzedproteins

Positive case

5.0

2.54

Snsitivity. 70%
s | Specificity 99%

0.0 1

standardized PC2 (14.5% explained var.)

2 % ) o 2 Coheret al., Science018

standardized PC1 (35.1% explained var.)
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80%

Proportion detected
by CancerSEEK (%)

CancebEEK

.

Liver Stomach Pancreas Esophagus Colorectum Lung Breast

1° SCENARIO

Il

Estimatedcost’ sample <500 USD [IRaitiaiiiai il

Cohenret al., Scienc018



