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One of the greatest achievements in public health in
our lifetimes will be through early cancer detection
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1. Global Cancer Observatory. https:/gco.iarc.fr/tomorrow/en/dataviz/isotype. 2. NCI SEER Cancer Stat Facts. https://seer.cancer.gov/statfacts/.
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Cancer rates continue to rise
world-wide

Largest potential strides against
cancer are in early detection

For screening to work it must find
early-stage disease as this has
greatest impact on mortality

For screening to work it has to be
a public health effort that is
widely accessible at population
scale price
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Mutations in cfDNA provide an avenue AACR P
for noninvasive cancer detection oI e
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First systematic analysis of sequence alterations in
cfDNA for direct detection of early-stage cancers
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Estimated number of 150bp
fragments in 10ng cfDNA

Approaches using targeted detection of
mutations or methylation only detect a

cfDNA from cancer tiny fraction of ctDNA
patient
6x10'°

Miss many cancers, especially early stage

cfDNA mutations occur in normal blood
cells, confounding analyses

Deep sequencing makes these methods
too expensive for broad screening

ctDNA without ctDNA with
Mmutations mutations
6x108 6x10°
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Genome-wide cell-free DNA fragmentation in
patients with cancer
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DELFI: DNA evaluation of fragments for early interception

Collaborative and interdisciplinary effort involving cancer genomics, biostatistics, computational biology, oncology,
pathology from JHU School of Medicine and School of Public Health as well as national and international collaborators

Cristiano S, et al. Nature. 2019;570(7761):385-389.



DELFI Approach for Detection of ctDNA using
Genome-Wide Fragmentation Profiles
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cfDNA Fragmentome: The
genome-wide compendium of cfDNA
fragments in the circulation, providing
an integrated view of the chromatin,
genome, and transcriptome states of
normal and cancer cells of an individual

2300264



. . . » V(1| ANNUAL
Multi-Cancer Early Detection: DELFI Is Highly Sensitive = MEETING

for Cancer Research®
. e . . .. fhooc feant ) 2023
and Specific for Detection of Cancer and Tissue of Origin eI e
Sensitivity Tissue of Origin
Individuals 95% 98% Individuals Top 2
Cancer Type analyzed specificity specificity analyzed Predictions
i Lung 12 100% 100% i 30 77%
é Ovarian 28 89% 89% ﬁ 57 59%
i Bile duct 76 88% 81% ﬁ o 65%
Iﬁ Gastric 27 81% 81% é 24 79%
i Colorectal 27 81% 80% i 24 79%
Pancreatic 34 71% 5% 24 67%
é Breast 5% 70% 57% i 42 91%
Healthy 215 — — Total 194 75%

Cristiano S, et al. Nature. 2019;570(7761):385-389.
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Fragmentation Profile

No cancer; no biopsy (n=91)

00 Pt AR A, vt Wy o v 11 ) A s AR o 0 0 i A A

No cancer; with benign lesions (n=67)

i Lung cancer (n=129)

49 5p 50 6p 6a 7p 79 8p B8y 9 9q10p 10q “p 1iq12p 129 13q 140 15q6p16q AU ER PR R Sp>

Mathios D, et al. Nature Communications, 2021;12(1):5060.
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of lung cancer in prospective cohort eI e
=== Full cohort === Without prior cancer === \\ithout prior cancer, 50-80 years, smoker
[ 1l n Y

- | ‘?_}d':f

501

- — 0.76 (0.64-0.88) i — 0.89 (0.75-1.00) | — 0.92(0.87-0.98) | — 0.92(0.87-0.96)

i — 0.89 (0.82-0.97) — 0.89 (0.72-1.00) — 0.93 (0.87-0.99) — 0.95 (0.90-0.99)

— 0.78 (0.64-0.93) — 0.86 (0.70-1.00) - 0.93 (0.87-1.00) - 0.99 (0.97-1.00)
>
— 0 g
=
@
GC, Adenocarcinoma Squamous SCLC Lung metastasis
n 1.0 o I 1 I
*

75 1

50

254 — 0.86 (0.80-0.92) 1 — 0.93(0.88-0.99) 1 — 0.94 (0.82-1.00) | — 0.90 (0.77-1.00)

’ — 0.90 (0.85-0.96) — 0.98 (0.95-1.00) — 1.00 (0.99-1.00) — 0.79 (0.40-1.00)

— 0.91(0.84-0.97) — 0.95 (0.89-1.00) — 1.00 (0.99-1.00) — 0.93(0.81-1.00)
1.0 .80 50 .25 0 1.0 .80 50 .25 0 1.0 .80 50 .25 0 1.0 .80 50 .25 0
Specificity

Mathios D, et al. Nature Communications, 2021;12(1):5060.



DELFI Detects cfDNA Fragmentomes Altered in Liver
Cancer and Is Not Affected by Liver Disease
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Foda, Annapragada, Kim, et al., Cancer Discovery, 2022:CD-22-0659.
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No cancer, no liver disease (n=293)
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No cancer, cirrhosis (n=78)
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or detection of liver cancer Sy
— Screening Model — Surveillance Model
BCLC Stage 0 B C
754 H
z
@ AUC (95% Cl) AUC (95% Cl) AUC (95% Cl) AUC (95% Cl)
2 —0.99(0.99-1.00) | — 0.98(0.96-0.99) | —0.98 (0.96-1.00) —1.00 (0.99-1.00)
— 0.90 (0.84-0.96) ~ 0.81 (0.71-0.96) —0.90 (0.86-0.95) —0.97 (0.94-0.99)
01.0 80 50 25 0 10 .80 50 25 5 10 80 50 25 0 10 .80 50 25 0
Specificity
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Sensitivity
g

Sensitivity
n .

s AUC (95% Cl) 25 AUC (95% Cl)
~ 0.90 (0.86-0.94)
Foda, Annapragada, Kim, ok : . ; . 0- : : : .
; 1.0 80 50 25 0 1.0 .80 50 25 0
et al., Cancer Discovery, Specificity Specificity

2022:CD-22-0659.
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All participants: baseline (N=50)
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Clinical responders: week 10 (n=8)
5
0
5 1p 1q 2p 2q 3p 3q 4p 4q 5p 5q 6p 6q 70 79 8 8q 9 9q 109 11p Mg 12q 13q 14q 15q 16q 17q 18q 19 202122
Correlation to non-cancer median == 0.00 = 0.25 0.50 0.75 1.00
. PFS by molecular response in those with
PFS by clinical response at week 10 PFS by molecular response at week 10 Y, p
SD clinical response at week 10
100+ Log-rank p=.35 100+ Log-rank p=.0014 100+
HR 1.7 (95% Cl 0.54, 5.3) HR 5.4 (95% C1 1.7, 17)
p=.36 p=.004
801 80 801
S I
z
3 601 601 601 Log-rank p=.021
F HR 8.7 (95% Cl 1, 75)
g 4 p=.048
S 404 404 404
©
2
£
a 207 20+ 20
=+ RECIST PR =+ Molecular responder =+ Molecular responder
0 - =+ RECIST SD/PD 0 4 =+ Molecular nonresponder 0 - =+ Molecular nonresponder
0 10 20 30 40 0 10 20 30 40 0 5 10 15 20 25
D N T P ST Number at risk PFS (months) PFS (months) PFS (months)
O O O - 7 3 2 1 0 " 7 4 1 0 5 5 4 4 2 0
- 20 7 3 0 0 16 3 1 0 0 " 5 2 1 1 1

Medina J, et al. ESMO 2022 - In Collaboration with Evanthia Roussos-Torres, Roisin Connolly and Liz Jaffee (NCT02453620)
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Objective of Explore and Define and Determine if product Develop, optimize and Validate that the Confirm product is
Phase/Stage identify evaluate idea is technically test product product meets ready for

potential product idea feasible and defined user needs commercialization

product ideas marketable & intended uses and launch product

Analytical and Clinical L h and Post-Market
Tech Research Concept Feasibility and Planning Development nc.z By |.cq and CH .uunc and FoS
Validation improvements
Clinical Retrospective and Proof Clinical Utility and
X trol Studies for Traini E . T o
Evidence of conca ) Case Control Studies for Training / Early Clinical Validation Studies Real-World Evidence

Intended Population Clinical Validation Studies

Regulatory F.DA Br?aklhrough ArpliE FDA Pre-Market Authorization Application development Approval S FD_A
(if applicable) post-market studies

Delfi Diagnostics: spinout from JHU to develop clinically useful and
widely accessible screening products based on DELFI technology

it

DELFI

Courtesy of Jennifer Beuchel, 2023



Prospective National Clinical Trials to Validate DELFI
Technology for Detection of Lung and Other Cancers
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Prospective,
observational
case-control

L101

NCT04825834
CASCADE Prospective
observational
cohort
NCT05306288

Train classifiers
for lung cancer
detection...

20+ sites

... and v
multi-cancer

detection

Validate clinical
performance of
the DELFI lung
cancer
screening

40+ sites

* bladder, colorectal, esophageal, gastric, head and neck, kidney, liver, and pancreatic

N=2,500
participants with
lung cancer,
non-lung
cancers*, and no
cancer

N=15,000
participants
undergoing

E LDCT screening

250 years of
age; current or
former smoker;
220 pack-years

250 years of
age; current or
former smoker;
220 pack-years

FPI March ‘21
2,000+enrolled

FPI April ‘22



L101 Prospective Trial: Participant Demographics
and Clinical Characteristics
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Characteristic

AGE

SEX
Female
Male

BMI

SMOKING HISTORY
Current
Former
Never

RACE
Asian
Black or African American
Not Reported/Missing
Other

White

" Median (IQR); n (%)

70 (65, 76)

154 (52%)
140 (48%)

26 (23, 31)

76 (26%)
193 (66%)

25 (8.5%)

12 (4.1%)
23 (7.8%)
14 (4.8%)
2 (0.7%)

243 (83%)

Lung Cancer, N = 2947 Non-cancer, N = 6617

66 (60, 71)

313 (47%)
348 (53%)

28 (25, 33)

267 (40%)
391 (59%)

3 (0.5%)

8 (1.2%)
54 (8.2%)
33 (5.0%)

9 (1.4%)

557 (84%)

Lung Cancer Characteristics

Characteristic

LUNG CANCER STAGE
|
Il
1]

\Y

Unknown Lung Cancer Stage

LUNG CANCER HISTOLOGY

Adenocarcinoma

Other

Small cell carcinoma (SCLC)

Squamous cell carcinoma (SCC)

h (%)

N =294’

147 (50%)
40 (14%)
65 (22%)
39 (13%)

3 (1.0%)

177 (60%)
26 (8.8%)
21 (71%)

70 (24%)
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p-value = 0.41

02 No cancer; former smoking history (n=391)
0.1
0.0
-0.1

-0.2

No cancer; current smoking history (n=267)

o
N

o

S

Fragmentation Profile
o
o

o
L)

DO NOT POST
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p-value = 0.20

021 No cancer; Female (n=313)

No cancer; Male (n=348)

Fragmentation Profile
o
o
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p-value = 0.78
02 No cancer; BMI < 25 (n=161)

No cancer; BMI >= 25 (n=500)

Fragmentation Profile
o
o

DO NOT POST
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p-value = 0.40

0.21 No cancer; no biopsy (n=226)

No cancer; benign lesions (n=435)

Fragmentation Profile
o
o

DO NOT POST



DELFI Cross-validated Classifier Distinguishes M—C'R ﬁEE‘Hﬁ'é

Lung Cancer With High Performance in L101 - 2023
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AUC = 0.81 (95% CI: 0.78, 0.84)

021 No cancer; no biopsy (n=226)
0.11
0.0
014

-0.21

No cancer; benign lesions (n=435)
0.2

0.14
0.04

-0.14

Fragmentation Profile

-0.24
Lung cancer (n=294)

0.21
0.14
0.0
-0.1

-0.21

1p 19 2 2q 3p 3q d4p 4q Sp 5q 6p 69 7p 79 8p 8q 9p 9q 10p 10q 1ip 11q 12p 12q 13q 14q 15q16p16q:0 0 RAR R S >
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Conclusions and Opportunities

Genome-wide cfDNA fragmentome features detect cancer
with high sensitivity, including in early-stage disease.

Fragmentation profiles capture genomic and chromatin
characteristics, including alterations known to be important
INn cancet.

The high performance of cfDNA fragmentome analyses for
cancer detection, along with its cost-efficient characteristics,
could overcome the limitations of current cancer screens.
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