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Missed opportunities for precision medicine

Frequency of tissue insufficiency

Biliary tract Prostate

NSCLC'? cancay T Insufficient tissue quantity

or quality is a barrier to NGS

Factors influencing QNS:

Biopsy procedure’

Tumor percentage®

Tissue handling and fixation®
Prior testing©

o of the time in other advanced cancers, including breast,
~20 / 0 colorectal, gynecological, and gastrointestinal cancers®®

NGS=next-generation sequencing; NSCLC=non-small cell lung cancer; QNS=quantity/quality not sufficient
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Background: circulating tumor DNA (ctDNA)
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Major genomic variant types are detectable with liquid biopsy

M[ MM Single/short nucleotide changes
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ctDNA assays can be applied across the cancer continuum

Treatment
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Comparison of liquid vs tumor tissue biopsy for biomarker testing

Tumor tissue » Pathology information * Invasive
* PD-L1 assessment * Represents snapshot of tumor genomics
* High sensitivity * Longer TAT
« RNA * Re-biopsy not always feasible
Liquid biopsy » Less invasive, easy serial testing » Sensitivity depends on tumor shed rate
» More representative of tumor heterogeneity ¢ Result interference by CH
* Rapid TAT » Lower sensitivity for specific types
of alterations
: I I : Medical
| u m | n a Affairs CH=clonal hematopoiesis of indeterminate potential; PD-L1=programmed cell death ligand 1; TAT=turnaround time. 6
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Liquid biopsies can capture intra- and intertumoral heterogeneity

Response to therapy: Progression on therapy:
Reduced burden Resistance mutations
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Clonal hematopoiesis (CH) is a source of biological
background noise in liquid biopsies
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Factors influencing ctDNA levels and detection

Disease characteristics Other factors

Tumor burden and staging

Disease status

(stable vs progressive disease) 5. O
Tumor microenvironment . o
(stroma and vascularization) (o) o®
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Vivancos A, Tabernero J. Nat Med. 2022;28(11):2255-2256
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relative to treatment or
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Sample acquisition,
transport, and
processing procedures

Type of variant

Assay sensitivity
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candidates for
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at a given time




ctDNA detection rates vary across tumor types

Median TF (%)

%LE (BG = u) BWOID

<
o

Cancer types (LBx, n)

]
a0 . Hg: (85.1 = u) opeaIdUEd
) . H\ (zz) = u) plosAyL
€l . H AL (61 = u) [eusy
Vi I H AYARL- (61 = u) ewooles
'l . H A (29 =u) 1SI19
Il - H A2 (9% = u) ewourniesolbuejoy)
Ll - H AR (0. = u) [e01AI9D
gl - H AT (2 = u) ewouejeWUOU ‘%S
gl - H T (206 = u) ueueno
g - H NS (€12 = U) %08U pue pesH
61 - H AT (28 = u) sunseu lews
&'l - H R (601 = u) J9ppE(q|IeD
0z . H A2 (v£2 = u) ewoued|
22 - H J4 (609 = u) |eaBeydossonsen
2T - H LI (922 = u) sueln
ve [ A T (0889 = W) 9TOSN
ez [ D e (seze = u)wseerg
97 - H %1€ (128 = u) Arewud umousun
6z D (eley = v) syersoig
v | I A - (vvc = u) seppeig
zv | [ wre | %6E (202 = u) [e39810/0D)
g | wee | %8¥ (16 = u) JoAr]
I [ e | %LS (GLL =U) 97108
I I I I I I I I I I I
28 88R88388RK¢e°

n > 500
n < 500

(%) saisdoiq pinbi

—

o

-}

<

& g
~— c — ..nl-w
= ) N S

L= o ()

< O o - = B
<] N
© < 2R e 3
2 ANn N T o Z
=)

c (=]

w3 EET N

10

small cell lung cancer;

non-small cell lung cancer; SCLC

liquid biopsy; NSCLC

gastrointestinal stromal tumor; LBx=

circulating tumor DNA; GIST

ctDNA=
TF=tumor fraction
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ctDNA detection rates increase with stage

Fraction of patients with detectable ctDNA Detectable ctDNA
by stage

100 ~ 100 -

80

Late-stage an
metastatic

60

tumors shed

Frequency of cases with detectable ctDNA (%)

Frequency of cases with detectable ctDNA (%)

40+ more ctDNA
20 -
0 - -
Colorectal Gastroesophageal Pancreas Breast Stagel Stagell Stagelll StagelV
Il Localized disease B \Vetastatic disease
N . Medical
I | | u m I n a Affairs ctDNA=circulating tumor DNA 11

Bettegowda C, Sausen M, Leary RJ, et al. Sci Transl Med. 2014;6(224):224ra24



Timing of blood sampling in relation to treatment

Surgery

Transient peak from radiation/systemic therapy

Tumor growth

ctDNA
clearance

Decay kinetics

Substantial decrease in ctDNA Transient peak in ctDNA fraction in ctDNA fraction typically declines
observed following surgical the days following initiation of within the first few days of
intervention radiotherapy, followed by a steady treatment regardless of clinical
decline over the course of response
treatment, measurable by weeks 2
and 3
Medical
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Detection of variant types and genomic signature
depends on ctDNA fraction

Detection of genomic biomarkers
such as MSI and CNVs require a
higher ctDNA fraction

Interpretation of ERBB2 or MET
amplifications or BRCA1/2 loss
can be challenging in samples
with low ctDNA
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Variant type (liquid biopsies, No.) —

Base substitution (n = 11,709) —

Insertion/deletion (n = 5,280)

Kinase fusion (n = 593)

bTMB (n = 1,309)

MSI-H (n = 184)

-

Gene amplification (n =1,977) —

Gene deletion (n = 420) —

IS -
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TFs of liquid biopsies with detection of a given variant/signature (%)

bTMB=blood tumor mutational burden; CNV=copy number variation; ctDNA=circulating tumor DNA; MSl=microsatellite instability; MSI-H=microsatellite 13
instability-high; TF=tumor fraction

Husain H, Pavlick DC, Fendler BJ, et al. JCO Precis Oncol. 2022;6:€2200261



Sensitivity and specificity increase with higher ctDNA fractions
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Methods for measuring ctDNA fraction within a specimen

Methods for quantifying ctDNA fraction vary by:
« Platform used, e.g., PCR vs NGS
« Bioinformatic pipeline used

« Assessment of somatic variants/MSAF, aneuploidy, or methylation
signature

: | | m Medical
I u I n a Affairs cfDNA=cell-free DNA; MSAF=maximum somatic allele frequency; NGS=next-generation sequencing; PCR=polymerase chain reaction
Hasenleithner SO, Speicher MR. Mol Cancer. 2022;21(1):81
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Comparison of multiple tumor biopsies vs liquid biopsy
in BRAF V600OE CRC

BRAF V600E 54.7% VAF - BRAFVG00E 24% VAF
EGFR amp O « KRAS G12S  2.1% VAF

@  NRAS Q61R 0.6% VAF
BRAFV600E 36.4% VAF * EGFRamp

¢ KRAS G12S 6.4% VAF
o NRAS Q61R 3.1%. VAF

BRAF V600E 45.4% VAF Postprogression ctDNA analysis showed:

o —-9
KRAS G125 0.2% VAF BRAE VG0OE 61.6% VAE | @ The original BRAF V600E
KRAS G12S  22.4% VAF @ The emergent KRAS G12S
© NRAS Q61R
@ Low-level EGFR amplification
Medical 16

Affairs CRC=colorectal cancer; VAF=variant allele frequency
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Summary of liquid biopsy and ctDNA dynamics

Low ctDNA High ctDNA
shedding tumor shedding tumor
Low ctDNA fraction’ High ctDNA fraction’
Local or stable disease? Advanced/metastatic disease? °
o
4 Patient responding to treatment* Patient with refractory or 4%
=/ _ _ , rogressive disease? >
0O Less confident in negative SrEE O O
o findings? More confident in negative O-
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. Medical ctDNA=circulating tumor DNA
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Liquid biopsy testing is increasingly recommended for biomarker

profiling in multiple solid tumor types

Treatment Selection At

ESMO Recommendations

When Tissue is Not

When Fast Turnaround

Hepatocellular
Ovarian

Pancreatic

Soft tissue sarcoma
Thyroid

Urothelial

Diagnosis Available Needed Monitoring
« Colorectal * Breast » Cholangiocarcinoma * Breast
« NSCLC « Cholangiocarcinoma » Colorectal « NSCLC
* Prostate « Colorectal * Gastric
 Endometrial
« Gastric

Detection of Resistance
Mechanism/Treatment
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ESMO=European Society for Medical Oncology; NSCLC=Non-small-cell lung cancer.
Pascual F et al. Annals of oncology : official journal of the European Society for Medical Oncology vol. 33,8 (2022): 750-768. doi:10.1016/j.annonc.2022.05.520
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