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Paradigm Shift: Single vs Multi-Cancer Screening

“One test-many cancers” approach
“One test-one cancer” approach based on a shared cancer signal

Lymphoid neoplasm
Plasma-cell neoplasm
Ovarian cancer
Bladder cancer
Gastrointestinal cancer

Liver cancer
Pancreatic cancer
Head-and-neck cancer
Anorectal cancer
Uterine cancer

Kidney cancer
Melanoma

Thyroid

Myeloid neoplasm
Sarcoma

Multiple other cancers




Paradigm Shift

Screening for Screening
individual } individuals for
cancers cancer

e Why Is this necessary?

e How is It possible?



Why Early Detection is Important
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USPSTF Recommendations for Cancer Screening

: Modality/
Cancer Grade Population o
Recommendation
Regular screening (3-5 years)
Cervical Women aged 21 to 65 | using cervical cytology and/or
HPV tests
Adults aged 50 to 75 Regular annual screening,
Colorectal multiple effective methods
Adults aged 45-49 available

Mortality

Women aged 50 to 74 o _
Biennial screening
Breast

C Women aged 40 to 49 mammography
Lun Adults aged 55-80, Annual low-dose computed
g with history of smoking | tomography (LDCT) screening
Prostate C Men aged 55 to 69 Periodic PSA screening on case-

by-case basis




Limitations of Current Screening Paradigm
Compelling Rationale for a Paradigm Shift to Include MCED

~ 600,000 cancer deaths per year in the US despite current

screening

Why?
 Unscreened cancers account for ~70% of deaths

* Adherence rates are sub-optimal (5 [lung] - 80% [cervical])

 Patients are more likely to be diagnosed with a different
cancer than those targeted by screening

* PPV for single cancers is <10%

 Cumulative false positive rates are high (40-50%)



Universal Cancer Screening Improves Efficiency

Effect on NNS & PPV
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The Value of MCED at the
Population Level

Advantages Practical Effects

Detects cancers not currently

Increased overall Cancer Detection Rate
screened for

Improves efficiency of screening

Shifts diagnosis to earlier stages

MCED is not about finding a particular cancer type
MCED should not be compared to tests that screen for individual cancers
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The Value of MCED at the
Population Level

Advantages Practical Effects

Detects cancers not currently

Increased overall Cancer Detection Rate
screened for

Improved PPV = Reduced NNS

Improves efficiency of screening Reduced false positive rate

Lower burden of treatment

Shifts diagnosis to earlier stages
Improved cure rate

MCED is not about finding a particular cancer type
MCED should not be compared to tests that screen for individual cancers



Liquid Biopsy

Apoptotic bodies

Point mutations

~— Copy number
| alterations




Liquid Biopsy
Uses Iin Cancer Care

Liquid Biopsy

SCREENING DIAGNOSIS STAGING & THERPAHY MONITORING
PROGNOSIS  SELECTION




Cancer Signals in Blood

* Methylation
 Mutations

« Chromosomal copy number
alterations

 Fragmentomics
* Proteins

« MIRNA

* Microvesicles
« Multi-Analyte

* Circulating Cell-Free Genome Atlas Study Jamashidi et al., Cancer Cell 2022 (in press)



Cancer Signals in Blood

* Methylation
 Mutations

« Chromosomal copy number
alterations

 Fragmentomics
* Proteins

« MIRNA

* Microvesicles
 Multi-Analyte

* Circulating Cell-Free Genome Atlas Study

Which is the Best Approach?

*CCGA1l compared WGS,
Targeted Mutation, and
Methylation head-to-head

Methylation was best for Limit

of Detection (LOD) & Cancer
Site of Origin (CSO)

Jamashidi et al., Cancer Cell 2022 (in press)



Biology of cfDNA-Based Cancer Detection

Data input types » Methylation information types } Target selection
CCGA input (~8000 samples)

Fragment-level analysis of Determination of whether probes for each region should
methylation signature target hypo-, hyper-, or both methylation states

Selection criteria

Methylation sites * Low background noise from non-cancer signatures
¢ ¢ ¢ ¢ ¢ (stable/low/well-controlled)
* Well-differentiated from other cancers
R Fragment 1
IR
CHunEL
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o U e Non-cancer
EHTEE Fragment 2
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Tumor Fragment 3 Breast

Liu et al., Ann Oncol. 31:745, 2020; Cristiano et al., Nature 570:385, 2019



Biology of cfDNA-Based Cancer Detection

Data input types » Methylation information types } Target selection
CCGA input (~8000 samples) Fragment-level analysis of Determination of whether probes for each region should
methylation signature target hypo-, hyper-, or both methylation states

Selection criteria
Methylation sites * Low background noise from non-cancer signatures

¢ ¢ ¢ ¢ ¢ (stable/low/well-controlled)
I I * Well-differentiated from other cancers

P Fragment 1
= e
e L
IR U BN Bl
- =t—u2®tt ¢
7“" : l" ll '| R Non-cancer
o Fragment 2
SRR “
Tumor Fragment 3

Algorithm Outputs
1. Cancer present —yes/no
2. Predicted cancer origin

Liu et al., Ann Oncol. 31:745, 2020; Cristiano et al., Nature 570:385, 2019



Clinical Site of Origin Prediction

Cancer
cell

Tissue-specific
methylation ‘fingerprints’

Lung O

ﬂ

Liver f \

Colon /— \

Mon-cancer colon
cfDNA fragment

Mon-cancer liver
cfDMNA fragment

Mon-cancer lung
cfDNA fragment

Colon cancer
cfDNA fragment




MCED Clinical Workflow

Cancer signal

detected
5 cancer signal
— Sh— — origin prediction
Cancer signal not
| | | detected
Tumaor sheds cfDNA Blood plasma isolated Machine learning
fragments into (contains cfDNA Analysis classifier

bloodstream fragments)




Results Report

Results
Cancer Signal Detected

The Cafieri* test dotectod DNA methylation signals associatod with cancer in the analyzed cell-froe DNA cbtained from the patient’s sample,
Detection of a cancer signal is not a diagnosis of cancer. Diagnostic evaluation for cancer should be conducted.

Top Predicted Signal Origins to Guide Diagnostic Evaluation
Head & Neck

Signal Origin(s) Score
This chast displays the top score(s) of Cancer Signal Origins predicted
by the Gallori tost. The size of cach bar ropresents confidence in
Head & Neck _ procicting coll or tissuo origin of dotected cancor signal: iong bar
reflocts highor confdonce and short bar roflocts lowor confidonce in
Lung . cancar signal ongin. This chart does not provide an indication of the
overall likelihood of cancer

Cancer signals are organized into 21 Cancer Signal Origins, which are
0 Cancer Signal Origin Score 0 kstod in the Method soction. For more information, ploase visit
Inclugod sub-categorios of the prodicted origins: www.gallerl.com/test-repon,

* Head & Neck: Oropharynx, Hypopharnmyx, Nasopharynx, Larynx, Lip
and Oeal Cavity (including Oral Tongue), Nasal Cavity, Paranasal
Sinuses. Major Salivary Glands

» Leng: Lung, Bronchus



Circulating Cell-Free Genome Atlas (CCGA) Study

Prospective, observational, longitudinal, case-control study
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15,254 participants
with and without
cancer " Follow-up for 5 years
— H: (vital status and cancer
142 sites status)

Liu et al., Ann of Oncology 32(9) 2021



Circulating Cell-Free Genome Atlas (CCGA) Study

Prospective, observational, longitudinal, case-control study

CCGAl
Blood samples Discovery & Assay
(o\ (Q\ P\ (from all participants) Development
{Q\ (Q\ (N = 2800)
A A A | e GAD
(Q\ (O\ Tissue samples Assay
P\ P\ P\ (cancer only) Refinement
15,254 participants (N = 4487)
with and without
cancer " Follow-up for 5 years : _CCGA3
— H: (vital status and cancer Validation of Targeted
142 sites status) Methylation Assay

(N = 53009)

Liu et al., Ann of Oncology 32(9) 2021



CCGA3 Results

Cancer Non-cancer Total
(n=2823) (n=1254) (n=4077)

Test Positive 1459
Test Negative 2618

Specificity: Sensitivity:

99.5% 51.5%
(95% Cl: 99.0-99.8%) (95% Cl: 49.6-53.3%)

| |

0.5% Signal origin prediction
false-positive rate
(95% CI: 87.0-90.2%)

Klein et al, Ann Oncol 32:1167, 2021



CCGA3 Results

With Common Screening
Options: 33.7%
(95% CI: 31.1-36.5%)

Without Common Screening
Options: 63.8%
(95% CI: 61.4-66.1%)
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CCGA3 Results

With Common Screening
Options: 33.7%
(95% CI: 31.1-36.5%)
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Without Common Screening
Options: 63.8%
(95% CI: 61.4-66.1%)
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CCGA3 Results

sensitivity (+95% CI)

Sensitivity was higher in these 12 cancers vs overall, particularly in early-stage

92.8%

bl 90.1%
T5% -
50% -
25% -
0%, J SIS 165/240 SSGROENY 320/331 SOREIEN 441475

All I ! ]}

Al cancer classes

m 12 pre-specified cancers

12 cancers that
account for 62% of
US cancer deaths!
* Anus

= Bladder

» Colon/rectum

» Esophagus

» Head and neck

= Liver/bile duct

* Lung

* Lymphoma

* Ovary

» Pancreas

* Plasma cell neoplasm
» Stomach

Clinical Stage

Sensitivity 67.6% for 12 pre-specified cancers

Klein et al, Ann Oncol 32:1167, 2021



CCGA3 Results

sensitivity (+95% CI)

Sensitivity was higher in these 12 cancers vs overall, particularly in early-stage
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Pathfinder Study

Inclusion Criteria

One or more
of three specific
risk factors?

OR
No additional Cohort
risk factors B

=

Exclusion Criteria

years ‘ i ‘ ‘
old

OR

Clinical suspicion/diagnosis of
cancer or treatment for cancer
within 3 years of enroliment

Results returned to provider and participant




Pathfinder Study

Cancer signal was detected in 1.4% (92/6621 participants)

18 Participants 17 Participants had
had 19 Solid Tumors 17 Hematologic Malignancies
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Pathfinder Study

Cancer signal was detected in 1.4% (92/6621 participants)

18 Participants 17 Participants had
had 19 Solid Tumors 17 Hematologic Malignancies MCED Detected Cancers
80 2%
70
Oropharyngeal (n=2) | Plasma Cell
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Potential for Earlier Detection to Save Lives
Modeled Data from SEER and CCGA

Deaths Deaths Averted*

125,000

100,000

75,000

50,000

25,000

0
Cerebrovascular Diabetes Mellitus Accidents and Opioid overdose GRAIL test
Diseases Adverse Effects

26% Reduction in
Cancer Mortality

Hubbell E, et al. Cancer Epidemiol Biomarkers Prev., 2020



MCED Challenges

 Overdiagnosis
 False Positives

e Cost



Do MCEDs Overdetect Nonlethal Cancers?
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Millions
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False Positives

Eligible for screening (ages 50-79): 107M

10
8,592,657

8,057,657

SOC SOC + MCED

Hackshaw et al., Brit J Cancer (2021) 125:1432 — 1442

Pathfinder, Schrag et al., ESMO (2022)



Millions
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False Positives

Eligible for screening (ages 50-79): 107M

10
8,592,657

8,057,657

—

/—

SOC SOC + MCED

Hackshaw et al., Brit J Cancer (2021) 125:1432 — 1442

Screening efficiency for 4
cancers in the US

Screening efficiency of
incremental MCED testing in the
us

& S

1 true positive: 2 false positives

Efficiency using both strategies
combined

09608
# 96066
00066

1 true positive: 14 false positives

Pathfinder, Schrag et al., ESMO (2022)




Cost

Current SOC cost:; $16.9B
MCED cost: $3B

Number of Cancers Detected

" 500 422105 —
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189,498

SOC SOC + MCED

Eligible to be screened ~107M (aged 50 — 79
J (ag ) Hackshaw et al., Brit J Cancer (2021) 125:1432 — 1442



Cost

Current SOC cost:; $16.9B
MCED cost: $3B

Number of Cancers Detected Cost per Cancer Detected
500 422105 — 100
0 ’ n
T 400 S 80
C c
T 300 © 60
= 189,498 2
o 200 —— o) 40
E L
— 100 — 20 \
0 0

SOC SOC + MCED SOC SOC + MCED

2.2X increase in CDR results in a 12.6X reduction in cost

Eligible to be screened ~107M (aged 50 — 79
J (ag ) Hackshaw et al., Brit J Cancer (2021) 125:1432 — 1442



Intended Use

* Adjunct to current screening tests

e Inthe short term

- Higher risk of cancer
« Smokers
« Strong family history
« Known genetic carrier or syndrome (BRCA, others)
* Prior history of cancer
« Pediatric cancer survivors
 Immunosuppressed
 Worried well

* Inthe long term
- General population — adults over 50



Despite this

USPSTF Recommendations for Cancer Screening

. Modality/
Cancer Grade Population Recommendation
Regular screening (3-5 years)
Cervical Women aged 21 t0 65 | using cervical cytology andfor

HPVtests

Adults aged 50 1o 75 Regular anmual screening,
Colorectal multiple effective methads
Adults aged 45-49 available

Mortality

Women aged 50tc 74 Biennial screening

Breast

c Women aged 40 1o 49 TETAEE T
i Adults aged 55-80, Annual low-dose computed
g with histary af smoking | tomography (LDCT) screening
Prostate c Men aged 55 to 69 Perodic PSAscreening on case-

by-case basis




USPSTF Recommendations for Cancer Screening

Despite this

. Modality/
Cancer Grade Population Recommendation
Regular screening (3-5 years)
Cervical Women aged 21 t0 65 | using cervical cytology andfor
HPV tests
Adults aged 50 1o 75 Regular anmual screening,
Colorectal multiple effective methads
B Adults aged 45-49 available
- Women aged 500 74 Biennial screening
Breast mammography
c Women aged 40 to 49
Lun - Adults aged 55-80, Annual low-dose computed
g = with histary af smoking | tomography (LDCT) screening
Perodic PSAscreening on case-
Prostate Cc Men aged 55 to 69 O B

l Mortality

> 600,000 people
die of cancer every
year In the US



Despite this

USPSTF Recommendations for Cancer Screening

Modality/
Recommendation

—— > 600,000 people
Cervical Women aged 21 t0 65 | using cervical cytology andfor ]

HPVtests

v | ] s - die of cancer every
1”‘“3““ year In the US

Cancer Grade Population

= Women aged 50tc 74 Biennial screening

Breast SO epliE

c Women aged 40 to 49

i - Adults aged 55-80, Annual low-dose computed
g = with histary af smoking | tomography (LDCT) screening
Prostate c Men aged 55 to 69 Perodic PSAscreening on case-

by-case basis

To achieve this

Deaths Deaths Averted*

125,000

100,000

Adding MCED has l

the potential... - .

26% Reduction in
Cancer Mortality

Cerebrovascular  Diabetes Mellitus Accidents and Opioid overdose GRAIL test
sssssss Adverse Effects
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