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INTRODUCTION KEY RESULTS: A ctDNA-BASED TARGETED METHYLATION ASSAY ACCURATELY PREDICTS LUNG, BREAST, AND HEAD & NECK CANCER SUBTYPES FROM A CONCLUSIONS
O Identifying cancer histological and molecular PLASMA SAMPLE O GRAILSs proprietary ctDNA-based
subtypes is necessary for cancer diagnosis, targeted methylation platform
prognosis determination, and treatment LU”Q Cancer Breast Cancer Head & Neck Cancer accurately predicts subtypes of
selectiont™ O The lung histology algorithm correctly classifies 95% (105/111) of adenocarcinomas, O The TNBC algorithm correctly classifies 84% (58/69) of TNBCs and 82% (94/115) of O The HPV algorithm correctly classifies 98% (48/49) of HPV-positive head & neck lung, breast, and head & neck
O Furthermore. as transformation between 88% (68/77) of squamous cell carcinomas, and 94% (59/63) of small cell lung non-TNBCs in a held-out test set (Figure 3) cancers and 89% (16/18) of HPV-negative head & neck cancers (Figure 5) cancers using only a plasma
’ cancers, plus additional neuroendocrine carcinomas and tumors of the lung, in a held- _ . . . i i i i ini
subtypes is increasingly recognized as a key out test sgt (Figure 1) J O A reduced-dimension representation of methylation data for held-out samples shows O Areduced-dimension representation of methylation data for training samples shows sample
resistance mechanism to targeted therapies, | | | | distinct clustering of TNBC and non-TNBC breast cancer subtypes (Figure 4) distinct clustering of HPV-positive and HPV-negative cancers (Figure 6) O This work demonstrates the
_ o _ O A reduced-dimension representation of targeted methylation data for held-out samples A - - i\ali - - At oo )
serial subtype reassessment will likely gain a _ _ _ _ O Training samples are shown in the dimensionality reduction to illustrate that HPV-positive feasibility of cancer subtyping
2doption shows distinct clustering of lung cancer histological subtypes (Figure 2) head & neck cancers cluster with other HPV-driven cancers (e.g.. anal, cervical, and that Without the considerable safat
N Figure 1. Lung Histology ctDNA Algorithm Classifies Subtypes With >90% HPV-negative head & neck cancers cluster with lung squamous cell carcinomas (Figure 6) ceks and oractical opstacles ofy
© Cancer subtypes have traditionally been Accuracy. Figure 3. TNBC ctDNA Algorithm Classifies Subtypes With >80% Accuracy. Figure 5. HPV ctDNA Algorithm Classifies Subtypes With >95% Accuracy. - P
determined histopathologically by tissue tumor biopsy
_ _ _ _ Overall accuracy: 92.4% (232/251) Overall accuracy: 82.6% (152/184) Overall accuracy: 95.5% (64/67) _ _
architecture and immunohistochemistry (IHC); \,\\\ D B S \<,_,\ \,@ \@\ O Future efforts will be directed
more recently, molecular subtyping is being (@‘0\ @%\« @@\ & @\ \(\Q’ \\b‘q’ towards generalizing the GRAIL
performed using RNA sequgncing (RNAseq) bgg\o %{g\o fb/~\°° %b‘)’e\o %\<\°° %%9 qczyg subtyping method to additional
or assays that detect genetic alterations® T ¥ 9 Prop. of Prop. of Prop. of cohorts and cancer subtypes
- . Lung: o redicted _ predicted . predicted
O However, existing molecular subtyping sclCey 4 1 [89922%(59/64) P 00 o non—TNBgr(?l%Sg)' 11 94 | 89.5% (94/105) 1.00 3 Heagpﬁlf?gg)- 2 48 | 96.0% (48/50) 100 O The disease subtyping capabilities
methods have significant limitations, o Lung: (IS0 R B o5 5o (6571) 0.75 0 0.75 g 0.75 of GRAIL's technology may
o . % . ©
i ina ti i i 5 71 ' 0.50 o - -
including tISSU? blC_)pSy requirements (IHC 3 Squamous (71) 0.50 £ . géee%t: 58 21  73.4% (58/79) 0 o5 a Head & Neck: |\ 4p 1 941% (16/17) ggg inform standard-of-care patient
and RNAseq), inability to resolve complex Y Adeno(1$ 1051 8 3 905% (1051 | 02 (79) o2 HPV- (17) 2 management and be used to
epigenetically-driven subtypes (IHC and e 0.00 A S F® | discover and assess biomarkers in
mutation detection), and poor reproducibility \}\,@Q\’\\\/\)@Q’\\V\%@‘b\ q,*gbo @Z}g\ ‘b%q*/ %_%Ax\ clinical research
and feasibility (RNAseq) O B R Q;& L P
Y P o
O The GRAIL plasma-only, circulating tumor DNA > Actual QActua| Actual
(CtDNA)'based ta rg eted methY|at|On p|atf0rm Adeno, adenocarcinoma; Prop, proportion; SCLC, small cell lung cancers plus additional neuroendocrine carcinomas and tumors of the lung; Squamous, squamous cell carcinoma. Prop, proportion; TNBC, triple negative breast cancer. HPV, human papillomavirus; HPV+, HPV positive; HPV-, HPV negative; Prop, proportion. R E F E R E N C ES
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s a robu.st, biopsy-free, scalablg assay that Figure 6. Dimensionality Reduction of ctDNA Targeted Methylation Data 2. Wang J et al. Sci Rep. 2019;9(1):13404.
has previously been shown to distinguish Figure 2. Dimensionality Reduction of ctDNA Targeted Methylation Data Figure 4. Dimensionality Reduction of ctDNA Targeted Methylation Data Shows Separation Between HPV-Positive and HPV-Negative Squamous Cell % ynLetal Bieast Cancerfes 0202201, R~
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database of plasma samples from patients . ¢ 2] Subtype DISCLOSURES
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I0logy Dy developing classitication algorithms _4 o 0 > 4 25 0.0 2.5 -5.0 -2.5 0.0 2.5 -50 =25 0.0 2.5
to Identlfy SUbtypeS Of three common cancer Adeno, adenocarcinoma; SCLC, small cell lung cancers plus additional ng!\feﬁdl:::rine carcinomas and tumors of the lung; Squamous, squamous cell carcinoma; UMAP, Uniform UMAP1 UMAP1 UMAP1 AC K N OW I_ E D G E M E N TS .%ﬁs u
. Manifold Approximation and Projection. TNBC, triple negative breast cancer; UMAP, Uniform Manifold Approximation and Projection. Adeno, adenocarcinoma; HPV, human papillomavirus; HPV+, HPV positive; HPV-, HPV negative; Squamous, squamous cell carcinoma; UMAP, Uniform Manifold Approximation and Projection. Funded by GRAIL, LLC. Writing, editorial, and graphic f" l_ .. .':
typeS using Oﬂ|y d plasma Sample assistance provided by Prescott Medical Communications E'{%
Group, a Citrus Health Group, Inc. company (Chicago, IL). | L
Sample Selection and Processin g O Algorithms were developed to predict ctDNA status O Performance of these three algorithms was assessed on a held-out cohort Figure S1. GRAILs ctDNA-Based Targeted Methylation Platform. Table S1. Patient Characteristics.
(CtDNA‘deteCted or CtDNA‘nOt_deteCted) aﬂd SUbtype fOF Of CtDNA_deteCted cancer Samples (184 breaSt’ 241 |ung’ 67 head & neCk) TNBC Algorithm Lung Histology Algorithm HPV Algorithm
. q . c . raining data reast: n=111 ung: n=7 ung: Adeno (n=177 + (n=102 - (n= ther Cancer (n=2
) L [gEt 01 D GG ('_\'CTO?S_89978) ANl SUE O Lung cancer: lung histology algorithm (334 patients O For each sample in the reduced-dimension plots, feature activation values ([ o Stat ) Cinicaistag B — E— E—
(NCTO3085888) studies, clinical data were recorded _ s - nvlati - N : ancer status | 30 (27%) 148 (43%) 12 (16%) 17 (20%) 54 (31%) 77 | o (%) 804 (31%)
_ with lung cancer used in training; Table S1) derived from methylation states were retrieved from the corresponding | + ctDNA Detected i 55 (50%) a1 (@19%) B (1) 16 (19%) 15 6%) 20(2e%) | (6% 727 (25%)
and plasma samples were collected, accessioned, | | | classifier. Principal components analysis and then UMAP dimensionality r ) ((— — ) [ ) + CtDNA Not Detected ! 22 c0% om0 21 e% 5 002 ) 2o | s | 52 (0%
and stored from 3989 patients with cancer prior to O Breast cancer: TNBC algorithm (459 patients with reduction® were performed on these data to produce 2-dimensional plots. — \ / Msng 10%) 2 (1%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 2 (2%) 181 (6%)
. .. — elf-reported race and ethnicity
aﬂy treatmeﬂt, and 6013 patieﬂts Wlthout cancer (I’]O breaSt cancer Used N tralﬂlng: Table 81) SampleS ShOWﬂ are CtDNA‘deteCted. Lung aﬂd breaSt plOtS ShOW held‘out e — Outputs American !ndian or"AIaska Nat.i\./e 0 (0%) 0 (0%) 1 (1%) 0 (0%) 0 (0%) 1(1%) 1(1%) 10 (0%)
patients with cancer were used from the STRIVE study) O Head & neck cancer: HPV algorithm (157 patients test data, and the HPV plot shows training data in order to show relationships 6 - —= e e o e o |22, o
| . among non-head & neck cancers argete e o oo o o s oo AR o)
O Plasma samples were processed on GRAILS targeted with head & neck cancer, 30 with anal cancer, 71 | L | | | | | Methylation . ¢ ) e, non Hispani 7 60 270 60% o6 (00% 26 (0% 150 6550 e | e s 0%
_ _ _ _ il cEmvieal cemeaT arE 2REE RetEmiE Wit Giher O Because non-linear projections of high-dimensional data into the Euclidean Blood Draw Sequencing Algorithm Disease Subtype Smoking status
methylatlon platform, which determines methylatlcn g p . T . ITTRR \. J J U Wy, | ifi . Ever-smoker 32 (29%) 141 (41%) 61 (84%) 82 (98%) 146 (82%) 59 (58%) 63 (74%) 1498 (52%)
- . .. d i t iNi . T b| S1 plane ||ke UMAP have kﬂOWﬂ ||m|tat|ons IN reprOdUCIblllty’ they were > Classification Never-smoker 79 (71%) 206 (59%) 11 (15%) 1(1%) 30 (17%) 33 (32%) 14 (16%) 1284 (44%)
StatUS at over 4 ml”lon CpG SlteS and Was Optlmlzed Cancers useda in ralnlng, able ) Used here Slmply to prOV|de a Vlsual representathn Of the Concept and ® FOI’ CtDNA DeteCted Other/missing 0 (0%) 0 (0%) 1(1%) 1(1%) 1(1%) 10 (10%) 8 (9%) 121 (4%)
Sex
for cancer detection and localization of cancer signal O Samples from patients without cancer were also feasibility of classification, which is quantified more rigorously by classifier = o Female M (100%) 348 (100%) 38 (52%) 18 (21%) 92 (52%) 37(36%) | 34 (40%) 1561 (54%)
Male 0 (0%) 0 (0%) 35 (48%) 66 (79%) 85 (48%) 65 (64%) 51 (60%) 1342 (46%)

(Figure 81) u Sed tO tra | N CtD NA StatUS fOr ed Ch a |gO nth m pe rfO rmance | N th e h e | d -0 Ut teSt Set CtDNA = circulating tumor DNA. Adeno, adenocarcinoma; HPV, human papillomavirus; SCLC, small cell lung cancers, plus additional neuroendocrine carcinomas and tumors of the lung; Squamous, squamous cell carcinoma; TNBC, triple negative breast cancer.




