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Liquid biopsy Across the Cancer Care Continuum in Individual Patients
(Precision Oncology)
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Define Measure intervention success & Detect PD before symptoms Therapeutic Decision-Making .
Tumor Biology escalate or de-escalate therapy or radiographic imaging & Detect mechanisms of resistance

Gandara: ISLB Congress 2021 (Adapted from Wan, J.C.M., et al. Nat Rev Cancer 2017)
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Utility of Liquid Biopsies in Clinical Practice

1. Molecular profiling of metastatic lung cancer tumors as complement
of tissue biopsies

. Using liquid biopsies for front line therapy in stage IV NSCLC
. Liquid Biopsies to asses tumor resistant in front line therapy NSCLC
. Liquid biopsies to asses response to therapy in metastatic NSCLC

. Liquid Biopsies for MRD (after Surgery)

o O A~ WD

. Liquid Biopsies to diagnosed lung cancer

Speaker:  Luis E. Raez MD, Memorial Cancer Institute. YW @TLCconference #TexasLung23



Updated IASLC Consensus Statement on Liquid Biopsy in NSCLC: 2021

Diagnostic algorithm for liquid biopsy use in treatment-naive advanced/metastatic NSCLC

- Advanced NSCLC with unknown
genotype
- Tissue sample available Tissue sample unavailable
\/ for tumor genotyping for tumor genotyping

[
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approach” Plasma cfDNA genotyping K
Tumor tissue scant/of
Tumor tissue adequate for uncertain ad cy for
genotyping genotyping Re-biopsy for tumor tissue
p . genotyping in case of
Sequential Complementary absence of targetable N

approach” drivers in plasma

Concurrent tumor tissue -
and cfDNA genotyping MR o |
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cfDNA analysis in case of
»OR incomplete tumor
genotyping
|

Rolfo, Gandara (Raez) et al. JTO 2021
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Utility of Liquid Biopsies in Clinical Practice

1. Molecular profiling of metastatic lung cancer tumors as
complement of tissue biopsies

2. Using liquid biopsies for front line therapy in stage IV NSCLC

3. Liquid Biopsies to asses tumor resistant in front line therapy
NSCLC

4. Liquid biopsies to asses response to therapy in metastatic NSCLC
5. Liquid Biopsies for MRD (after Surgery)

6. Liquid Biopsies to diagnosed lung cancer
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Plasma NGS vs. SOC tissue genotyping: The NILE study

* Methods: 282 patients with newly diagnosed non-squamous mMNSCLC, undergoing physician discretion SOC tissue
genotyping were prospectively recruited from 28 North American centers

+ Patients underwent ctDNA testing utilizing a validated clinically available assay
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* For tissue-based SOC testing only 18% had complete genotyping for all 8
guideline-recommended biomarkers

+ If the first genomic testing was ctDNA, 87% had a NCCN biomarker
identified vs 67% with SOC tissue testing (p<0.0001)

« cfDNA testing had a faster turn-around time (TRT): median 9 days
(cfDNA) vs 15 days (SOC tissue testing) p<0.0001

Papadimitrakopoulou, AACR 2019. Leighl et al. CCR 2019.
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For tissue SOC testing only 18% of patients had
complete genotyping for all 8 guideline-
recommended genomic biomarkers
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Using Liquid Biopsies First to Make Front Line Treatment Decisions in
Patients With Metastatic Non-Small Cell Lung Cancer

. Liquid biopsies (LB) are non-inferior to tissue biopsies (TB) to identify actionable genetic alterations (AGA) in
patients with NSCLC

. LB are able to report NGS results significantly faster than TB NGS and overcome the logistical barriers of
finding and shipping tissue samples for sequencing.

. 170 patients diagnosed with mNSCLC and treated at Memorial Cancer Institute.
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Guided Guided TAT Mean 96 30.5
Pt - > > TAT Median 9 28
Samples QNS 0 18 (10.6%)
Majority of treatment decisions were based Median TAT for LB was 18 days shorter
on LB results (74.0%) vs. TB (24.7%). than TB (9d vs. 28d)

Raez LE, et al. JTO Nov 25, 2022. https://doi.org/10.1016/j.cllc.2022.11.007
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Plasma NGS at time of diagnostic tissue biopsy impact on time to treatment:

results from a pilot prospective study

Jeffrey C. Thompson, Charu Aggarwal, Janeline Wong, Vivek Nimgaonkar, Michelle Andronoyv,
David M. DiBardino, Christoph T. Hutchinson, Kevin Ma, Anthony Lanfranco, Edmund Moon,

Andrew R. Haas, Anil Vachani, Erica L. Carpenter

RESULTS

* Median time to first medical oncology visit did not did##r
between cohorts (12 vs. 14 days, p=0.24)

* Turnaround time for plasma NGS was shorter, pared
to tissue (8 vs. 22 days, p<0.0001)

University of Pennsylvania
Abramson Cancer Center
Philadelphia, PA, USA

IMPACT ON TIME TO TREATMENT

* Asignificantly higher percentage of patients in cohort 1 had

NGS results available at the first medical oncology visit.

This was mostly driven by the availability of plasma NGS
results

* More NSCLC patients with plasma genotyping performed at

the time of initial diagnostic biopsy received a specific
treatment recommendation during the first oncology visit

* Time to first-line therapy was significantly shorter in patients

with plasma genotyping at diagnostic biopsy, with an event
shorter time to treatment in patients with an oncogenic
driver mutation identified

Treatment Initiated at First Oncology Appointme Time to Treatment
Time to First oncology Appointment Availability of NGS Results
N p<0.0001 80
£ 1007 - E Cohort 2- B
Cohort 2- gg 80~ 85A> =1 Tissue E = 60 p=0003
23 s < 169 Cohort 1
0=0.24 (0:5 S 60- Il Plasma g g " %
C Q7 - N
L D = p=0.001
T % 2 209 9% g " Cohort 1°
0 é 1I0 1I5 5 0 T - 0- I T T T T 1
Time to First Oncology Vist (Days) Cohort 1 Cohort 2 Cohort 1 Coh:)rt 2 0 5 10 15 20 25

Median time to treatment (days)
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Utility of Liquid Biopsies in Clinical Practice

1. Molecular profiling of metastatic lung cancer tumors as
complement of tissue biopsies

2. Using liquid biopsies for front line therapy in stage IV NSCLC

3. Liquid Biopsies to asses tumor resistance in front line therapy
NSCLC

4. Liquid biopsies to asses response to therapy in metastatic NSCLC
5. Liquid Biopsies for MRD (after Surgery)

6. Liquid Biopsies to diagnosed lung cancer
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Assessing Resistant to Therapy and Choosing the Best Next Therapy

Table 9-1. ROS1 Inhibitors (Approved and in Development)

_ Phase (Clnical Study) n ORR (%) mm
19 51

Crizotinib 1 and 2 (Profile 1001)
1 and 2 (AcSé) 36 47 6 17
2 (EUCROSS) 34 70 20 NR ICso (nmoliL) Crizotinib Entrectinib Lorlatinib | Repotrectinib | Cabozantinib Ceritinib Brigatinib Taletrectinib Alectinib
Parental
2 (METROS) 26 65 23 NR Nonmutant
Ceritinib 2 3 2 19 24 20000 ' BT TR BT s
P L2086F i £ 226.9
Entrectinib 2 (STARTRK 1/2, ALKA 372) 172 69 18 NR Sr———— . mm — o5
Lorlatinib 1and2 69 622 21 NA $1986F/L2086F : CYM a5 | ee2s |
b G2032R/L2086F X 8
35 9 NA S1986F/G2032R 4 m 65.1 70.1 105.4
Cabozantinib 2 6 33 NA NA SI28ORIGZOIZRILIDNCE —
Taletrectinib 2 40 90¢ NA NA B asa
50 nmol/L < 1Csy <200 nmol/L
21 a7 NA NA
Repotrectinib 2 55 86 309 NA
Ensartinib 2 59 27 NA NA
TQ-B3101 2 111 78 15 NA

Santejoul S, Raez LE, et al. IASLC Atlas of Molecular Testing 2023.
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Utility of Liquid Biopsies in Clinical Practice

1. Molecular profiling of metastatic lung cancer tumors as
complement of tissue biopsies

2. Using liquid biopsies for front line therapy in stage IV NSCLC

3. Liquid Biopsies to asses tumor resistant in front line therapy
NSCLC

4. Liquid biopsies to asses response to therapy in metastatic NSCLC
5. Liquid Biopsies for MRD (after Surgery)

6. Liquid Biopsies to diagnosed lung cancer
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Demonstrating Clinical Utility of Plasma ctDNA Monitoring

EORTC APPLE Trial
(NCT02856893)
Pl: Dr. Rafal Dziadziusko

ARM A Osimertinib until

Rebiopsy

Osimertinib +/- Chemotherapy

(NCT04410796)
Pl: Dr. Helena Yu

At RECIST EOT
RECIST PD -> PD Cycle 4-7 Cycle 8+
(optional) 1 r—
rm A:
n =156 —ry P o
Advanced NSCLC Screening; Negative }(;J:mme;t!mib ; ;)Slme;tén(rjb '
ol Gefitinib* Osimertinib until Lremrioct Untreated Plasma EGFR (490 pts) X (= ( 80mg PO dally mg iy
Treatment naive ; -  AtRECIST 5 (38 pts)
PS 0-2 Until cfDNA RECIST PD PD metastatic testing o
Stable BM el PD (T790M+) (cpfions)) EGFR+ =
. ‘ - Arm B: Arm B:
NSCLC iti N ; - h -
Stratification: No prior - I —y ‘ l prmep l Positive § Osimertinib Osimertinib
-Del19 versus L858R : = : fabloca -’} Ced ‘ i yuw 5 80mg PO daily 80mg PO daily
= Osimertinib until PSy treatment S |- ) .
-Initial T790M + / - RECIST PD > AtRECIST th EGER - — - + Carboplatin and
-BM + /- ARM C (op':lgm') ‘;‘Vé: 1 EG Osimertinib 80mg PO daily : (AUC 5) and Pemextrexed
e e o s e e i 5 \SEL g0 — Pemextrexed (500mg/m2)
(500mg/m2) x Mainetenance
Primary End Point: PFS rate at 18 months . 4 cycles therapy
Drop-oul
(5 pts) 38 pts
(cfDNA using cobas every 4 weeks and CT scan of the brain-thorax-abdomen every 8 - ad

weeks all arms

*In case of RECIST progression without T790M+, patients will be switched

Will address whether switching TKiIs
based on plasma ctDNA levels is
superior to switching based on
progression by RECIST

Will address whether failure of early
ctDNA clearance identifies patients that
require additional treatment (adding
chemotherapy)
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ATLAS: Beyond Chemotherapy: Using Plasma ctDNA to Intensify
Therapy PI: Dr. Adrian Sacher, Princess Margaret Cancer Centre

(NCT04966676)

10 endpoint

Nivolumab- .
: Ipilimumab + (F::rﬁrgfsmpared to historic
Increasing tumor INTENSIFY chemotherapy
cfDNA X 20 endpoint

Untreated Nivolumab- P

NSCLC cycles Exploratory endpoints

patients cfDNA response

N=50 Nivolumab- TCR clonality and clonal
/ Ipilimumab tracking

Serial biopsy for TIME

Decreasing
tumor cfDNA profiling by CITEseq

cfDNA cfDNA cfDNA
Biopsy Biopsy cfDNA cfDNA Biopsy

Baseline 3 weeks (C2) 6 weeks (pre-C3) 12 weeks (C4) 12 month or

Serial cfDNA will be evaluated for detectable tumor cfDNA (integral biomarker) and TCR progression
clonality/clonal tracking. Serial tumor biopsy will undergo evaluation of evolving tumor immune

microenvironment by CITEseq +/- imaging mass cytometry (IMC).
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Assessing Lung Cancer Immunotherapy Responses by cfRNA

2020 HOT TOPIC MEETING:

LIQUID BIOPSY

OCTOBER 2-3, 2020 | WORLDWIDE VIRTUAL EVENT

PD-L1 Rel Exp

PD-L1 Expression Decrease During
Response and Increase during
Progression on Immunotherapy

Days of Treatment

#LiquidBiopsy2O

Examples of the dynamics of PD-L1 expression
during individual treatment of NSCLC patients with

immunotherapy vs outcome*.
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Utility of Liquid Biopsies in Clinical Practice

1. Molecular profiling of metastatic lung cancer tumors as
complement of tissue biopsies

2. Using liquid biopsies for front line therapy in stage IV NSCLC

3. Liquid Biopsies to asses tumor resistant in front line therapy
NSCLC

4. Liquid biopsies to asses response to therapy in metastatic NSCLC
5. Liquid Biopsies for MRD (after Surgery)

6. Liquid Biopsies to diagnosed lung cancer

Speaker:  Luis E. Raez MD, Memorial Cancer Institute. W @TLCconference #TexasLung23



Detecting MRD in Solid Tumors after Curative-Intent Treatment

ctDNA MRD Landmark
e . : 100; 0 O
Assay Tumor linically/commercially-availabl ‘ o)
Type Genotype Example(s) [Reference] ‘
Plasma ) FoundationOne Liquid CDx [*], Guardant 360 CDx [*], 80: | o
Genotyping Naive MSK-ACCESS [105), TruSight Oncology 500 [106] 2 o
o !
cfDNA et - .
Methylation Naive Adela [54], GRAIL [53] Py 60 Op 8
2 |
SNV ArcherDx [37], C2i Genomics [48], Inivata [38], K7 40 %
ctDNAMRD Informed Natera Signatera [31], Roche AVENIO [44] QC) O+
Phased Variant ) O Capture NGS Ui
ased Varian _ , . . GS 4
Informed Foresight Diagnostics [47] 204 © Amplicon N 9
CIONAMRD @ Digital PCR
N Qg\ QQ\ QQ\ 0 (@) Met'hylatlon' and Cejpture h{GS '
N 0 20 40 60 80 100

Approximate Limit of Detection (%)

Specificity (%)

Modig et al. Cancer Discovery. 2021;11(12):2968-86.
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Utility of Liquid Biopsies in Clinical Practice

1. Molecular profiling of metastatic lung cancer tumors as
complement of tissue biopsies

2. Using liquid biopsies for front line therapy in stage IV NSCLC

3. Liquid Biopsies to asses tumor resistant in front line therapy
NSCLC

4. Liquid biopsies to asses response to therapy in metastatic NSCLC
5. Liquid Biopsies for MRD (after Surgery)

6. Liquid Biopsies to diagnosed lung cancer
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Background: Multi-Cancer Early Detection (MCED) Blood Assays

MCED testing uses a targeted methylation, next-generation sequencing (NGS)-
based assay to:
» Detect and analyze cfDNA in the bloodstream
* Deploy machine learning to detect a cancer signal
» Predict the likely cancer signal origin (CSO)

E—— Cancer signal
Wy Thiee WO
HTE I T detected
o g oA
& 5 Predicted origin®
o T— (eg, head and neck,
: B lymphoid)
|
No cancer signal
detected
Tumor sheds cfDNA Blood plasma isolated Targeted methylation Machine learning
fragments into bloodstream (contains cfDNA analysis of cfDNA? classifier
fragments) (sequencing, mapping,
alignment)

cfDNA, cell-free DNA. @Bisulfite treatment; targeted probes pull out fragments matching regions of interest. ®For a detected signal, the MCED test predicts 1-2 cancer signal origins (CSO) that can be either an
anatomic site (eg, colorectal) or a cellular lineage (eg, lymphoid). Adapted from Liu MC, et al. Ann Oncol. 2020;31(6):745-759. PMID: 33506766

mcongress
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ctDNA methylation for early cancer detection

Cancer Non-cancer Total
2823 1254 4077
Test positive 1453 6 1459
Test negative 1370 1248 2618
Sensitivity = 1453/2823 Specificity = 1248/1254
51.5% (49.6%-53.3%) 99.5% (99.0%-99.8%)
Two-sidod 95% Wilson confidenco intervals wero calculated.
5% N4e
100% 0% 309% 818% 0% 85 -
I oo i ezo'»&- A m 2% 0% 057
g ma% 05' BT e 143\
Targeted methylation HE- SR oo s Sensitivity varies
assay K} N 41.2% with cancer type,
. >~ -
Tumor-naive £ —— histology, and
(GRAIL Galleri) B stage
» 17°.
0.0% 5 a
o°§ W= \Q%@N \ A~ 0\;\ o \;‘9 ‘ (,i\ (\oéb 6< \ &\ ,\6'/ "'9’\‘ é} _\\
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Klein EA et al. Ann Oncol. 2021
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