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INTRODUCTION BLOOD-BASED METHYLATION PROFILING RECAPITULATES KNOWN ASPECTS OF MDS BIOLOGY AND OFFERS

O Myelodysplastic syndromes

e | | SIMILAR RISK-STRATIFICATION PERFORMANCE AS IPSS-R.

malignancies with 10,000 new
cases diagnosed annually in the Analysis of Differentially Methylated Regions (DMRs) Reveals Known Aspects Methylation Features Offer Similar Levels of Risk Prediction Performance as IPSS-R Serum TM Methylation Features Can Be Leveraged to

US and a 5-year SEER survival £ o lized S val Predicti
of 36.9%" of MDS Biology O The ability of methylation-based features to predict binary short (<3 years) vs long (>3 years) overall survival using a methylation prognostic classifier was compared to the Generate Personalized Survival Predictions

O During MDS treatment, risk benchmark IPSS-R measure in a subset of 96 Serum and 98 BM MDS patients

O Significantly different DMRs between long (>3 years) and short (<3 years) survivor groups were identified O The Serum TM-based methylation prognostic classifier was able to

stratification is critical for optimal O Serum TM: 14,093 out of 103142 (13.66%) O Both BM WGBS and Serum TM had higher AUC values than IPSS-R alone for predicting binarized <3/>3 year overall survival (Figure 3) generate personalized survival'© predictions using multivariable Cox
- ’ ' regression. It differentiated between two held-out patients with similar
IPSS-R scores but differing survival outcomes, and better predicted

decision making. The current
gold-standard for risk stratification O BM WGBS: 7742 out of 2,812,497 (0.27%) Figure 3. Classifier Performance of (a) Serum TM and (b) BM WGBS Methylation Prognostic Classifiers Compared to IPSS-R

s the 2012 revised International O CpG island hypermethylation was more prevalent in the short survivor group compared to the long group A. B. outcomes compared to IPSS-R (Figure 4)
Prognostic Scoring System_ (Figure 1), across both Serum TM and BM WGBS DMRs, confirming the previous finding™ that CpG island 1.00- ' Eiqure 4. Serum TM Methvlation Eeatures Can Be Used to
(IPSS-R). However, IPSS-R is hypermethylation is associated with AML progression gure 4. oeru _ ylatio u
limited by the requirement of | | | . | | Generate Personalized Predictions
bone marrow aspirate and lack of O The left-skew observed in the histogram suggests that CpG islands have higher methylation values in
- i the short survivor group compared to the long survivor grou :
accurate survival prediction for group comp J 9roup PSS-R | IPSSR | o Age |Overall survival
all patients34 O In both Serum TM and BM WGBS data, significant enrichment was observed for several pathways, such as 0.75- category score eNaer | (years) (years)
O A promising alternative for MDS CcAMP, calcium, Rap1, and Wnt signaling'™'4, all previously implicated in MDS progression (Figure 2) '
. 2 o _ _ _ _ _ _ Approach Approach - i
gzzesgag'rzzﬁggna': ﬂﬁtg_yrfgfg ) Figure 1. Recapitulation of CpG Island Hypermethylation Signature in (a) Serum TM and (b) PSSR PSSR Patient A |- Low-risk & Male | 82 264
somatic mutations often affect BMWGBS Data Z = M — WGBS Patient B | Low-risk > Male 73 11.08
key epigenetic regulators (e.g. A oo Serum TM B. WGBS 2 0.50- |
TETZ2, DNMT3A, IDH1, IDHZ2, and Island Hypermethylation Island Hypermethylation 8 .
WT1), wihich leads to downstrearn B Hypomethyiated in short B 1y pomethyated in short s
epigenetic changes® 250.-
O GRAILs blood-based, cell- 400- 1.001
free DNA (cfDNA) targeted 5 5 0.95
methylation (TM) assay has 5 500 5 '
previously demonstrated promise o o
as a non-invasive approach for 200
multi-cancer early detection.® 250+ IPSS-R AUC = 0.734 [0.614-0.853] IPSS-R AUC = 0.775 [0.666-0.883] 075
The information contained in TM AUC = 0.776 [0.667-0.885] BM WGBS AUC = 0.806 [0.705-0.906] '
the TM assay may be used in ‘ I 0.00- |_‘—\_
other applications, such as Ol N | | | O T | | | ' ' ' ' ' ' ' ' ' ' E
predicting risk stratification using -1.0 -0.5 0.0 0.5 1.0 1.0 -0.5 0.0 0.5 1.0 1.00 0.75 0.50 0.25 0.00 1.00 0.75 0.50 0.25 0.00 =
a custom classifier Short-Long Fractional Methylation Value Short-Long Fractional Methylation Value Specificity Specificity 'g 0,50,
O To discover prognostic Average fractional methylation values computed as the fraction of methylated reads over all reads for a particular DMR location. _ _ . . _ . _ L e
methylation patterns contained Short-Long denotes the subtraction of the long from the short fractional methylation values at each individual DMR. ROC of methy/gt/on prognostic c/qssn_ﬁers VS. /PSS—R logistic regression for (a) Serum TM and (b) BM WGBS. Classifier performance evaluation and hyperparameter optimization were ;
in the TM panel, a methylation- BM, bone marrow; DMR, differentially methylated region; TM, targeted methylation; WGBS, whole-genome bisulfite sequencing. conducted using 6-fold cross-validation. 95% Confidence Intervals for the ROC and AUC were derived from 2000 bootstrap replicates. =
6asEd classiﬁer,can be trained o AUC, area under the curve; BM, bone marrow; IPSS-R, 2012 revised International Prognostic Scoring System; ROC, receiver operator characteristic; TM, targeted methylation; WGBS, whole-genome N
sredict outcomes on a cohort of Figure 2. Biological Pathway Enrichment via KEGG of (a) Serum TM and (b) BM WGBS DMRs bisulfite sequencing.
_ _ _ _ _ : : : T : : : C : : : ) 0.25-
patients with differential survival A CAMP signaling pathway e B. jeuosciive {gand-receptor interaction. [ O A multivariable Cox regression indicated that methylation prognostic score is a significant predictor of survival even after accounting for IPSS-R, age, and sex (Table 3)
calelum signaling pathway1 * Calcium signaling pathway . Table 3. Multivariable Cox Regression Shows That Both Methylation Prognostic Score and IPSS-R Are Significant Predictors of Survival
Transcriptional misregulation in cancer . . _
O B J E CT | V E Neuroactive ligand-receptor interaction ® CAMP signaling pathway ° Serum TM BM WGBS Patient A
Regulation of actin cytoskeleton ° Hippo signaling pathway | . HR p-value HR p-value 000l = P:t:ggt o
O Evaluate the potential of Rap1 signaling pathway 1 . Pathways in cancer| @ . . Y
assessed b anal SlS O'r Serum cGMP-PKG Slgnallng pathway . Number of genes . .
Y Y o ® 200 Wnt signaling pathway { e Number of genes IPSS Score 1.30 0.003 1.29 0.003 0] Il Survival
TM and verified by Bone Marrow Wnt signaling pathway | + ® 250 * 200 verall Survival (years)
(BM) Whole-Genome Bisulfite PI3K-Akt signaling pathway (@ ® 5% PI3K-Akt signaling pathway | @ @ 200 Age 1.04 0.007 1.03 0.022
i i 2 3 4 5 25 50 75 100 Personalized survival curves predictions for 2 patients (A and B; held out from classifier
fﬂe[gqsu 233:%(2/'25)\2 ,t;[)OI ;’ESFaS’EIB/ -log,, adjusted p-value -log,, adjusted p-value Sex 1.5/ 0.143 1.26 0.439 training) generated from a multivariable Cox regression model with age, sex, and
_ _ 4 _ _ methylation prognostic score as covariates.
in a cohort of 127 patients with The FDR-corrected g-value of pathway enrichment is reported for selected pathways. Methylation prognostic score predicted probability of the Serum TM or BM WGBS methylation prognostic classifier; IPSS score, raw IPSS-R score; sex, binarized coding for gender. IPSS-R, 2012 revised International Prognostic Scoring System.
MDS (N=104) and secondary BM, bone marrow; DMR, differentially methylated region; FDR, false discovery rate; KEGG, Kyoto Encyclopedia of Genes and Genomes; BM, bone marrow; HR, hazard ratio; IPSS-R, 2012 revised International Prognostic Scoring System; TM., targeted methylation; WGBS, whole-genome bisulfite sequencing.
AML (N=23) TM, targeted methylation; WGBS, whole-genome bisulfite sequencing.
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