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—== CCGA Is A Prospective Longitudinal Cohort Study

A A
A P\A
P\P\P\ P\P\
AAA
15,000+ participants
70% with cancer

30% without

141 Active Sites

ﬁ Blood samples
(fromall participants)

oo
(=T N\

n N
[t

Targeted sequencing cfDNA, WBCs
Whole-genome sequencing cfDNA, WBCs
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Participants with cancer: Data on treatment, recurrence,
mortality

Participants without cancer: Data on cancer diagnosis +
treatment, recurrence, mortality; or remain cancer-free

FPI1: 08/2016; 11,648 enrolled; Target: Complete Enroliment of all 15,000 Participants in 2018

cfDNA = Cell-Free Deoxyribonucleic Acid; WBC = White Blood Cell; cfRNA = Cell-Free Ribonucleic Acid



-== First CCGA Training Set

e 2,800 participants sampled for first 1,785 Clinically Locked
case-control sub-study
e Training set (N=1,792) to develop

e 52 (3%) excluded
based on eligibility criteria
e 106 (6%) excluded due
to missing stage

classifiers of cancer vs. non- 1,627 Clinically Evaluable
cancer using rigorous cross- 878 Cancer
. . 580 Non-cancer
validation 169 Non-cancer assay
e Test set (N=1,008) to test the controls e 228 (13%) excluded
- due to unevaluable assay
classifiers

data for one or more

e Analysis followed a pre-specified assays
RN e el © 169 (10%) non-cancer

StatIStlcal ana|y3|5 plan Wlth N 841 Cancer assay controls excluded
clinical and assay data locked and o 437 with tumor

blinded to each other tissue
e 558 Non-cancer




-== Comparable Cancer and Non-Cancer Groups

e Cancer and non-cancer groups were comparable with respect to age, race, sex, and body
mass index (not shown).
e Participants with lung cancer tended to be older and a higher proportion were ever-smokers.
Cancer Non-Cancer
Breast Lung Prostate Colorectal Other*
Total 410 127 74 52 321 580
Age, Mean £ SD 58 +13 67 £9 64 £8 60 £ 11 62 £12 60 £13
Sex (%)
Female 100% 54% 0% 54% 9% 78%
Race/Ethnicity (%)
White, Non-Hispanic 86% 88% 82% 92% 85% 84%
African American 8% 5% 12% <1% 6% 8%
Hispanic, Asian, Other 6% 7% 6% 7% 9% 8%
Smoking Status (%)
Never-smoker 60% 15% 50% 62% 47% 57%

*Otherincludesrenal, uterine, pancreas, esophageal, lymphoma, head & neck, ovarian, hepatobiliary, melanoma, cervical, multiple
myeloma, leukemia, thyroid, bladder, gastric, anorectal, unknown primary/other.




- CCGA Has Geographically Diverse Enroliment
Representative of United States Population
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-==Stage Distribution Consistent with United States Cancer

Incidence’
Breast Lung Prostate Colorectal Other*

Total (n) 410 127 74 52 321

Method of Dx (%)
Dx by Screening 58% 18% 91% 31% 3%

Overall Clinical Stage (%)

o** 12% <1% <1% 2% 2%
I 41% 18% 23% 10% 27%
[l 31% 10% 66% 15% 16%
1 12% 32% 4% 31% 18%
v 2% 37% 5% 36% 27%
Non-Informative*** 2% 2% 1% 6% 10%

*Otherincludesrenal, uterine, pancreas, esophageal, lymphoma, head & neck, ovarian, hepatobiliary, melanoma, cervical, multiple
myeloma, leukemia, thyroid, bladder, gastric, anorectal, unknown primary/other. **DCIS ***Staginginformation notavailable.
"https://seer.cancer.gov



___ Prototype Sequencing Assays Generate Signals Used by
~~~ Classifiers for Cancer vs Non-Cancer
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Majority of cfDNA Variants Are WBC-Matched Clonal
Hematopoiesis

Non-tumor WBC-matched cfDNA somatic variants (SNVs/indels) accounted for, on average:
o 78% (SD: 10%) of all variants in non-cancer group
o 66% (SD: 14%) in cancer group

Number of WBC variants is positively associated with age in cancer and non-cancer groups

- Pts with Cancer « Pts without Cancer
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Whole Genome and Whole Genome Methylation Assays
Detect Cancer-Specific Features
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Group

e Only 5 of 580 (<1%) non-cancer samples
had a cancer-like signal across all three
assays

o With WGS, 8 of 575 non-cancer
samples had somatic copy number
alterations in cfDNA

m 4 were WBC-matched, due to clonal
hematopoiesis

m 4 were not WBC-matched (<1% of
all non-cancer samples)

e Potential for highly specific tests
(>99%) when controlling for CHIP
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Subsequent Cancer Diagnoses In Participants From Non-

Cancer Group With Cancer Signals

Cancer-like signal detected:

SCNAs (shown here)
TP53 variant, not WBC
matched
o Abnormally methylated
fragments
Subsequently diagnosed with
ovarian cancer

Second participant
diagnosed with endometrial

cancer

Cancer signals anticipated
cancer diagnosis
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--- Classification Scores Across Assays Are Highly Correlated

~and Proportional to Circulating Tumor DNA Fraction (ctDNA)
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-== High Biological Signal in Typically Unscreened Cancers

e Subsetanalysis of 196 CCGA cases with cancer diagnosis associated with 5-year
cancer-specific mortality of >50%

o Includes lung (118), ovarian (16), pancreatic (25), hepatobiliary (13), and esophageal
(24) cancers

Cases /s Targeted @ WGS & WGBS
ey
Stage I/lI/III 117 | ® |
—

Stage IV 79 | @ -

I I [ I I I I I [ I I
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Sensitivity at 95% Specificity
14
15-year cancer-specific mortality rates for persons aged50-79 from SEER18, 2010-2014; https://seer.cancer.gov.



Summary

The CCGA study is a large, prospective, longitudinal, cohort study with a representative control
population that will support development of early cancer detection tests

Strong performance of genome-wide approaches like WGS and WGBS
High biological signal in unscreened cancers that typically present at late stages
Less than 1% of controls had a cancer signal, indicating feasibility of highly specific tests (>99%)
Assay optimization is ongoing:
® Deeper sequencing in informative regions
e With increased sample sizes, machine learning approaches are expected to improve performance

Next steps are to analyze the test set, and perform validation studies using the larger CCGA cohort with
more early-stage participants

Together, these findings lay the groundwork for the development of a blood-based tests for early
cancer detection



-== Acknowledgements

e Study participants who graciously donated their time, energy, and specimens

e CCGA investigators and collaborators for advice, enrolling participants, and collecting data
and specimens

o Principal Investigators from sites enrolling >35 participants in this preplanned substudy: Rosanna Lapham, MD
(Spartanburg Regional Health Services, SC); Donald Richards, MD, PhD (TOPA Tyler, TX, US Oncology Network);
Nicholas Lopez, MD (Baptist Health Paducah, KY); Daron G. Davis, MD (Baptist Health Lexington, KY); Mohan
Tummala, MD (Mercy Springfield, MO); Eric Klein, MD (Cleveland Clinic, OH); Peter Yu, MD (Hartford Hospital,
CT); Wangjian Zhong, MD (Baptist Health, Louisville, KY); Alexander Parker, MD (Mayo Clinic Jacksonville, FL);
Kristi McIntyre, MD (TOPA Dallas Presbyterian, TX, US Oncology Network); Minetta C. Liu, MD (Mayo Clinic
Rochester, MN); Fergus Couch (Mayo Clinic Rochester, MN); Robert Seigel (Bon Secours Greenville, SC); David
Smith, MD (Compass Oncology Vancouver, WA, US Oncology Network); Allen L. Cohn, MD (Rocky Mountain
Cancer Center Hale Parkway Denver, CO, US Oncology Network); Michael V. Seiden, MD, PhD (US Oncology
Research, The Woodlands, TX); Alan H. Bryce (Mayo Clinic Phoenix, AZ).

e Advisors and SAB for their helpful feedback and advice along the way
e The many GRAIL teams who have worked and continue to work on this study

16



