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IGHV mutation load

Dianna Hussmann,! Anna Starnawska,1234 Louise Kristensen,’ Iben Daugaard,*® Astrid Thomsen,* Tina E. Kjeldsen,*

Christine Sgholm Hansen,2” Jonas Bybjerg-Grauholm,?” Karina Dalsgaard Johansen,® Maja Ludvigsen,®® Thomas Kris-
tensen,> Thomas Stauffer Larsen,® Michael Boe Mgller,> Charlotte Guldborg Nyvold,*! Lise Lotte Hansen* and Tomasz
K. Wojdaczt1213

1Department of Biomedicine, Aarhus University, Aarhus, Denmark; 2The Lundbeck Foundation Initiative for Integrative Psychiatric Re-
search, iPSYCH, Aarhus, Denmark; 3Center for Integrative Sequencing, iSEQ, Aarhus University, Aarhus, Denmark; “Center for Genomics
and Personalized Medicine, CGPM, Aarhus University, Aarhus, Denmark; *Department of Pathology, Odense University Hospital,
Odense, Denmark; 6Department of Pathology, Aarhus University Hospital, Aarhus, Denmark; "Department for Congenital Disorders,
Statens Serum Institut, Copenhagen, Denmark; 8Department of Hematology, Aarhus University Hospital, Aarhus, Denmark; °Depart-
ment of Clinical Medicine, Aarhus University, Aarhus, Denmark; *°Department of Haematology, Odense University Hospital, Odense,
Denmark; 1*Haematology-Pathology Research Laboratory, Research Unit for Haematology and Research Unit for Pathology, University
of Southern Denmark and Odense University Hospital, Odense, Denmark; 12Aarhus Institute of Advanced Studies, Aarhus University,
Aarhus, Denmark and *3Independent Clinical Epigenetics Laboratory, Pomeranian Medical University, Szczecin, Poland

©2022 Ferrata Storti Foundation. This is an open-access paper. doi:10.3324/haematol.2021.278477

Received: January 31, 2021.

Accepted: May 21, 2021.

Pre-published: June 3,2021.

Correspondence: TOMASZ K. WOJDACZ - tomasz.wojdacz@pum.edu.pl



Supplementary information

Table of Contents

SUPPIEIENIATY MELIOMS ..uu.ueeeeneeeneeereiiireiiciiiisiiissiiisiiisiressressissssissssissssisssssssssssssssssstsssstessstessstessssssssssssssssssessssessssessssssssssssssossssssssssssssssssessssessssossssosssssssssssssesssssssssssssesssssssssssssnses 2
T 10 1111 RN 2
1% section: Selection procedure of the CpG sites with qualitative methylation ChANEES ..........cocceveriiriiiiiiiiiiiii s st ssb s s ssassns 2
2M section: Validation of EPIC microarray results With MS-HRM ........cccccccetrrseseetseesestetssssestssssssestsssssestssssssestsssssssstsssssstessassestsssssssstessssssstesssssstessassttsssssstsssssessssssssassssssssenes 3
34 section: Development of a methylation-based ClassifiCAtion PrOCEAUIE ..........eveecetrerrerietrureetetrreeteteseestsseseetsss e et sas e st sas et e sas et et sasse st asesssaetassasstetsssaestetsssssstsssasssntssssssanes 4
Y 2 1) 1 1 L T A 7 AR Y [ 4
Y 0 1) 1 LT L T A 7 AR S 5
Y 7 1) 1 1T L T A 7 AR Y 6
Y 1 1) 1 LT L 1 T A 7 AR Y 7
Y 7 1) 1 1 L T A 7 A Y S 9

AdAItioONal SUPPICHERIATY FIGUFES ...ucouuueeieeeeieiiieiiiiiriiiiiiiissiiisssrisisrissssississssissssissssissssisssssssstessssesssrossssssssssssssssssesssssssssssssssssssssssssssssssssssssesssseessssessssessssessssssssessssssssssssssssssesssssesss 10
Y 77 1) 1 1T L 1 T A 7 AR Y SN 10
Y 17 1) L1 1T L 1 T A 7 A /N 11
Y 0 1) 1 1T L 1 T A 7 A X N 12
Y 0 1) 1 1T 1 T A 7 AN N 13
Y 0 1) 1 1T L 1 T A 7 AN Y N 14

NY 1 1) 1 LT L T/ L N 15
1103 03 123 11T (L0 00 A 1 0 (T N 15
1103 03 123 11T (L0 0y 1 (TN 16
1103 13 123 11T (L0 00 A 1 0 [T N 17

NY 17 1) 1 1T L O {1 N 18
0] 0 03 11T 1D T PP 18

REFOIENCES.ccuuvercaverievriseiririiresiirisiirissiisssiissssissisissssisssesssssessssessssessstsssssssssessssessssssssssssstessssessssessstesssssssesssssessssessssessssssssssssssssssssssssssssssssesssssessssossssesssssssssssssessssessssesssessssssssssssssssssnsssnes 20




Supplementary Methods

Patient cohort

The patient cohort in our study was previously described in Kristensen et al. (1) where pre-treatment blood samples were collected at diagnosis
between 2005-2011 at Odense University Hospital, Denmark. The Ethics Committee of Region of Southern Denmark approved the study
(approval number: S-20100128). DNA was extracted from the samples using the MagNA Pure LC Instrument and MagNA Pure LC DNA
Isolation Kit I (Roche Applied Sciences, Mannheim, Germany) (2). Patients were screened for standard CLL biomarkers including: mutations
in IGHV, TP53 and NOTCH1, FISH analysis of deletion 11q22.3, deletion 13q14.3, deletion 17p13.1 and trisomy 12, and flowcytometric
analyses of ZAP70 and CD38 expression (1, 2). The clinicobiological characteristics of the patients included in our study are summarized in

Table 1.

1% section: Selection procedure of the CpG sites with qualitative methylation changes

The sensitivity and performance of the quantitative methylation assessment in a clinical sample can be significantly affected by inherent
contamination of the cancer specimen with DNA from normal tissue. Consequently, the methods used for quantification of methylation levels
in clinical material in principle assess the level of methylation in a background of healthy cells, and only methylation changes with large
methylation differences are most likely to overcome this measurement limitation in in vitro diagnostic settings. To at least partly overcome
this limitation, we focused our analyses on CpG sites displaying bimodal distribution of beta-values defined as an interquartile range of

minimum 0.80 (IQR: range between the 25-percentile and 75-percentile), see Figure 1B.



2"d gection: Validation of EPIC microarray results with MS-HRM

To validate the methylation levels detected using the EPIC array, we used Methylation-Sensitive High-Resolution Melting (MS-HRM) (3).
The MS-HRM technique is based on qPCR amplification of bisulfite-treated DNA followed by high-resolution melting of the resulting
amplicon. Differences in methylation level can be identified as differences in melting profiles of the amplicons. Due to limited amounts of
the clinical material, we optimized assays targeting 4 of the final CpG sites included in the methylation-based classification procedure. We
validated the methylation levels in 18 patients from our cohort (9 patients with high beta-value and 9 patients with low beta-value for each
of the CpG sites using the beta-value cutoff at 0.65). In that procedure 500 ng of patient DNA was subjected to sodium bisulfite modification
(EZ-96 DNA Methylation-Gold™ kit, Zymo Research, Irvine, CA, USA) according to the manufacturer’s instructions. MS-HRM assays
were designed as described by Wojdacz et al. (3, 4). MS-HRM analyses were performed using the LightCycler480® platform (Roche,
Mannheim, Germany) with a PCR reaction mixture consisting of 1x LightCycler® 480 High Resolution Melting Master (Roche, Mannheim,
Germany), 3 mM MgCl,, 500 nM of each primer, and 10 ng of bisulfite-modified DNA (theoretically calculated concentration) in a final
volume of 10 uL. To evaluate the qualitative methylation level of patient samples, we included standard samples in each assay obtained from
artificially methylated DNA (Universal Methylated Human DNA Standard, Zymo Research, Irvine, CA, USA) and artificially non-
methylated DNA (EpiTect Control DNA, Qiagen, Hilden, Germany). The technical specifications for each assay are available on request.



34 section: Development of a methylation-based classification procedure

To assess whether the combined information from all 9 CpGs selected in our analysis (see Results section: “Development of a methylation-

based classification procedure”) more accurately stratified patients into two groups with different TTT than information from the single CpG

sites, we first needed to assess the prognostic power of methylation changes at each of the CpG sites and then develop a classification

procedure that allowed to combine information from all 9 CpG sites.

To determine the prognostic power of methylation changes at single CpG sites, we first determined a beta-value cutoff that most accurately

selected patients with the shortest TTT (aggressive disease) for each of the CpG sites. To find the optimal beta-value cutoff, we plotted beta-

value (for individual CpGs) against TTT for each patients, and found that hypomethylation (low beta-values) of 1 CpG site (cg07250315)

was associated with short TTT (Supplementary Fig. S1a), while hypermethylation (high beta-value) were associated with short TTT for 8

CpG sites (cg00185137, cg00395579, cg02198280,
cg03282117, cg07395110, cgl12032915,
cg21394039, and cg21740960) (Supplementary
Fig. S1b-i).

Supplementary Fig. S1. Scatterplot describing the association
between methylation level and TTT for each of the CpG sites. a-i
Scatterplots for the individual CpG sites display the beta-values (y-
axis) plotted against TTT (x-axis) for each patient. The individual
patient is illustrated by a dot, and colored according to treatment
status (red: treated, green: not treated).

The grey areas indicate a concentration of the patients with short
TTT, which for cg07250315 indicates that hypomethylation is
associated with short TTT (a), and for cg00185137, cg00395579,
cg02198280, cg03282117, cg07395110, cg12032915, c¢g21394039,
and ¢g21740960 indicate that hypermethylation is associated with
short TTT (b-i).
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The above analysis also showed that for all CpG sites the direction of the association of TTT with the beta-value was not always the same,
and thus, not uniformly informative for the outcome (e.g. beta value at cg07250315 (a) in most of the patients experiencing outcome was
hypomethylated, but for small subset of the patients was hypermethylated). Thus, for each CpG site we choose a range of beta-values that
we needed to test, to find the cutoff that most accurately selected patients with short TTT. Specifically, for cg07250315, for which TTT was
associated with hypomethylation, we tested cutoffs in the low beta-value range (0.10, 0.15, 0.20, 0.25, 0.30, 0.35, 0.40, 0.45, and 0.50). For

all remaining CpG sites, for which TTT was associated with hypermethylation, we tested cutoffs in the high beta-value range (0.90, 0.85,
0.80, 0.75, 0.70, 0.65, 0.60, 0.55, and 0.50).

Then, to measure the accuracy of the classification at each beta-value cutoff, we stratified the patients using all the beta-value cutoffs listed

above, and calculated HRs for “need of treatment” using Cox regression for all stratifications, and compared the HRs between the different
cutoffs (Supplementary Fig. S2).
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Supplementary Fig. S2. Forest Plots showing the HRs from Cox regression analyses performed for each of the 9 CpG sites at different beta-value cutoffs. The lefi-side column indicates
the specific beta-value cutoff used for patient stratification (in bold). The HR for each of the beta-value cutoffs tested is shown as a blue square with whiskers representing the 95% CI. The
scale of beta-value cutoffs for cg07250315 is different from the remaining CpGs, as hypomethylation was associated with short TTT for this CpG site.

The comparison of the calculated HRs showed that the individual CpGs at different beta-value cutoffs had almost identical HRs
(Supplementary Fig. S2 for overview, and detailed analyses in the rightmost column of Supplementary Fig. S3a-i). Thus, this analysis did

not identify an optimal beta-value cutoff for the individual CpGs sites, moreover showed that methylation changes at all CpGs identified
patients with short TTT with similar accuracy.



a cg07250315 b cg00185137 c cg00395579
Stratification groups using beta-value cutoff Stratification groups using beta-value cutoff Stratification groups using beta-value cutoff
Cutoff Beta-value  Median TTT Beta-value  Median TTT HR (95% Cl) Cutoff Beta-value  Median TTT Beta-value  Median TTT HR (95% CI) Cutoff Beta-value  Median TTT Beta-value  Median TTT HR (95% Cl)
interval (95% CI) interval (95% CI) interval (95% CI) interval (95% CI) interval (95% CI) interval (95% CI)
0.10 0.00-0.10: ~ 13.1(4.8-30.4) | 0.10-1.00: 70.0 (58.7-n.a.) 3.61(2.15-6.08) 0.90 0.00-0.90: NR (61.2-n.a.) 0.90-1.00: 17.1 (4.9-39.2) 3.40 (2.04-5.67) 0.90 0.00-0.90: 93.3 (58.7-n.a.) 0.90-1.00: 17.1 (4.1-34.3) 3.59 (2.15-6.01)
0.15 0.00-0.15:  14.4 (4.9-30.4) | 0.15-1.00: NR (58.7-n.a.) 3.85 (2.31-6.42) 0.85 0.00-0.85: NR (61.2-n.a.) 0.85-1.00: 17.1 (4.9-34.3) 3.80 (2.27-6.36) 0.85 0.00-0.85: NR (61.2-n.a.) 0.85-1.00: 13.1 (4.1-30.4) 4.50 (2.67-7.58)
0.20 0.00-0.20:  14.4 (4.9-30.4) | 0.20-1.00: NR (58.7-n.a.) 3.85 (2.31-6.42) 0.80 0.00-0.80: NR (64.7-n.a.) 0.80-1.00: 14.4 (4.1-30.4) 4.50 (2.66-7.61) 0.80 0.00-0.80: NR (61.2-n.a.) 0.80-1.00: 13.1 (4.1-30.4) 4.82 (2.85-8.14)
0.25 | 0.00-0.25: 13.9 (4.8-21.4) | 0.25-1.00: NR (61.2-n.a.) 4.10 (2.46-6.85) 0.75 | 0.000.75: NR(64.7-n.a) | 0.751.00: 14.4 (4.1-30.4) | 4.50 (2.66-7.61) 0.75 | 0.00-0.75: NR(64.7-n.a) | 0.75-1.00: 7.6 (3.9-30.4) 5.13 (3.03-8.70)
0.30 0.00-0.30:  13.9 (4.8-21.4) | 0.30-1.00: NR (61.2-n.a.) 4.10 (2.46-6.85) 0.70 0.00-0.70: NR (70.0-n.a.) 0.70-1.00: 17.1 (4.9-34.3) 4.56 (2.68-7.76) 0.70 0.00-0.70: NR (64.7-n.a.) 0.70-1.00: 7.6 (3.9-30.4) 5.13 (3.03-8.70)
0.35 0.00-0.35:  13.9 (4.8-21.4) | 0.35-1.00: NR(61.2-n.a.) 4.10 (2.46-6.85) 0.65 0.00-0.65: NR (70.0-n.a.) 0.65-1.00: 17.1 (5.0-39.2) 4.40 (2.58-7.50) 0.65 0.00-0.65: NR (61.2-n.a.) 0.65-1.00: 13.1 (4.1-30.4) 4.48 (2.68-7.49)
0.40 0.00-0.40:  14.4 (4.9-30.4) | 0.40-1.00: NR (61.2-n.a.) 4.10 (2.46-6.85) 0.60 0.00-0.60: NR (70.0-n.a.) 0.60-1.00: 17.1 (5.0-37.9) 4.55 (2.65-7.80) 0.60 0.00-0.60: NR (64.7-n.a.) 0.60-1.00: 13.1 (4.1-30.4) 4.42 (2.63-7.42)
0.45 0.00-0.45:  17.1(5.3-32.7) | 0.45-1.00: NR (61.2-n.a.) 3.35 (2.02-5.55) 0.55 0.00-0.55: NR (93.3-n.a.) 0.55-1.00: 17.1 (5.0-39.2) 4.64 (2.68-8.05) 0.55 0.00-0.55: NR (64.7-n.a.) 0.55-1.00: 13.1 (4.9-32.7) 4.17 (2.48-7.01)
0.50 0.00-0.50:  17.1(10.1-47.2) | 0.50-1.00: NR (61.2-n.a.) 3.34 (2.00-5.59) 0.50 0.00-0.50: NR (93.3-n.a.) 0.50-1.00: 20.5 (7.6-45.5) 3.88 (2.25-6.69) 0.50 0.00-0.50: NR (93.3-n.a.) 0.50-1.00: 13.1 (4.9-32.7) 5.34 (3.08-9.27)
d cg02198280 e cg03282117 f cg07395110
Stratification groups using beta-value cutoff Stratification groups using beta-value cutoff Stratification groups using beta-value cutoff
Cutoff | Betavalue  Median TTT | Betavalue  Median TTT | HR (95% CI) Cutoff | Betavalue  Median TTT | Betavalue  Median TTT | HR(©5% CI) Cutoff | Betavalue  Median TTT | Betavalue Median TTT | HR(95% CI)
interval (95% CI) interval (95% CI) interval (95% CI) interval (95% CI) interval (95% CI) interval (95% CI)
0.90 0.00-0.90:  93.3 (54.6-n.a.) | 0.90-1.00: 20.1(5.0-51.3) 2.82 (1.70-4.69) 0.90 0.00-0.90: 93.3 (59.9-n.a.) 0.90-1.00: 7.6 (3.4-21.1) 4.44 (2.65-7.43) 0.90 0.00-0.90: 93.3 (58.7-n.a.) 0.90-1.00: 13.9 (3.9-30.4) 3.98 (2.33-6.79)
0.85 | 0.00-0.85: NR(58.7-n.a.) | 0.85-1.00: 14.4(3.9-39.2) | 3.48 (2.10-5.77) 0.85 | 0.00-0.85: NR(61.2-n.a) | 0.85-1.00: 7.6 (3.4-21.1) 4.76 (2.84-7.97) 0.85 | 0.00-0.85: 93.3(61.2-n.a) | 0.85-1.00: 13.9 (3.9-30.4) | 4.28 (2.51-7.31)
0.80 0.00-0.80: NR (61.2-n.a.) | 0.80-1.00: 17.1(4.1-39.2) 3.58 (2.16-5.94) 0.80 0.00-0.80: NR (64.7-n.a.) 0.80-1.00: 7.6 (3.4-20.5) 5.47 (3.23-9.27) 0.80 0.00-0.80: 93.3 (61.2-n.a.) 0.80-1.00: 13.9 (3.9-30.4) 4.28 (2.51-7.31)
0.75 0.00-0.75:  NR (61.2-n.a.) | 0.75-1.00: 17.1(4.1-39.2) 3.58 (2.16-5.94) 0.75 0.00-0.75: NR (64.7-n.a.) 0.75-1.00: 7.6 (3.4-20.5) 5.47 (3.23-9.27) 0.75 0.00-0.75: 93.3 (61.2-n.a.) 0.75-1.00: 13.9 (3.9-30.4) 4.28 (2.51-7.31)
0.70 | 0.00-0.70: NR(61.2-n.a) | 0.70-1.00: 17.1 (4.1-39.2) | 3.58 (2.16-5.94) 0.70 | 0.00-0.70: NR (64.7-n.a) | 0.70-1.00: 7.6 (3.4-20.5) 5.47 (3.23-9.27) 0.70 | 0.00-0.70: 93.3 (61.2-n.a) | 0.70-1.00: 14.4 (4.1-37.9) | 3.84 (2.28-6.47)
0.65 0.00-0.65: NR (61.2-n.a.) | 0.65-1.00: 14.4 (3.9-32.7) 3.77 (2.27-6.27) 0.65 0.00-0.65: NR (64.7-n.a.) 0.65-1.00: 7.6 (3.4-20.5) 5.47 (3.23-9.27) 0.65 0.00-0.65: 93.3 (61.2-n.a.) 0.65-1.00: 13.9 (4.1-30.4) 4.02 (2.38-6.78)
0.60 0.00-0.60:  NR (61.2-n.a.) | 0.60-1.00: 14.4 (3.9-32.7) 3.77 (2.27-6.27) 0.60 0.00-0.60: NR (64.7-n.a.) 0.60-1.00: 7.6 (3.4-20.5) 5.47 (3.23-9.27) 0.60 0.00-0.60: NR (61.2-n.a.) 0.60-1.00: 13.9 (4.1-30.4) 4.11 (2.45-6.91)
0.55 | 0.00-0.55: NR(61.2-n.a) | 0.55-1.00: 14.4 (3.9-32.7) | 4.03 (2.426.71) 0.55 | 0.00-0.55: NR(61.2-n.a) | 0.55-1.00: 8.0 (3.4-20.5) 4.78 (2.85-8.01) 055 | 0.00-0.55: NR(61.2-n.a) | 0.55-1.00: 14.4 (5.0-39.2) | 3.59 (2.15-5.98)
0.50 0.00-0.50: NR (61.2-n.a.) | 0.50-1.00: 13.1(3.9-30.4) 4.21(2.52-7.02) 0.50 0.00-0.50: NR (64.7-n.a.) 0.50-1.00: 13.1(3.9-21.1) 4.70 (2.80-7.91) 0.50 0.00-0.50: NR (64.7-n.a.) 0.50-1.00: 17.1(7.2-39.2) 3.39 (2.03-5.64)
g ¢g12032915 h  cg21394039 cg21740960
Stratification groups using beta-value cutoff Stratification groups using beta-value cutoff Stratification groups using beta-value cutoff
Cutoff | Beta.value Median TTT | Beta-value = Median TTT HR (95% Cl) Cutoff | peta-value Median TTT | Beta-value  Median TTT HR (95% CI) Cutoff | Beta.value Median TTT | Beta-value  Median TTT HR (95% CI)
interval (95% CI) interval (95% CI) interval (95% Cl) interval (95% Cl) interval (95% CI) interval (95% CI)
0.90 0.00-0.90:  NR(70.0-n.a.) | 0.90-1.00: 7.6 (4.1-21.1) 5.53 (3.25-9.43) 0.90 0.00-0.90: NR (61.2-n.a.) 0.90-1.00: 14.4 (3.9-39.2) 4.00 (2.39-6.70) 0.90 0.00-0.90: 84.3 (56.3-n.a.) 0.90-1.00: 10.1 (3.4-39.2) 3.84 (2.24-6.59)
0.85 0.00-0.85:  NR(70.0-n.a.) | 0.85-1.00: 7.6 (4.1-21.1) 5.53 (3.25-9.43) 0.85 0.00-0.85: NR (61.2-n.a.) 0.85-1.00: 13.1(3.9-30.4) 4.18 (2.49-7.00) 0.85 0.00-0.85: 84.3 (58.7-n.a.) 0.85-1.00: 7.6 (3.9-37.9) 4.23 (2.47-7.25)
0.80 0.00-0.80: NR (70.0-n.a.) | 0.80-1.00: 7.6 (4.1-21.1) 5.53 (3.25-9.43) 0.80 0.00-0.80: NR (61.2-n.a.) 0.80-1.00: 13.1(3.9-21.4) 4.62 (2.75-7.78) 0.80 0.00-0.80: 93.3 (59.9-n.a.) 0.80-1.00: 6.3 (3.4-21.4) 4.79 (2.80-8.21)
0.75 0.00-0.75:  NR(70.0-n.a.) | 0.75-1.00: 7.6 (4.1-21.1) 5.53 (3.25-9.43) 0.75 0.00-0.75: NR (61.2-n.a.) 0.75-1.00: 13.1(3.9-21.4) 4.62 (2.75-7.78) 0.75 0.00-0.75: 93.3 (61.2-n.a.) 0.75-1.00: 4.9 (3.0-21.1) 5.45 (3.17-9.36)
0.70 | 0.00-0.70: NR(70.0-n.a.) | 0.70-1.00: 7.6 (4.1-21.1) 5.53 (3.25-9.43) 0.70 | 0.00-0.70: NR(61.2-n.a) | 0.70-1.00: 13.1(3.9-21.4) | 4.62 (2.757.78) 0.70 | 0.00-0.70: NR(61.2-n.a) | 0.70-1.00: 5.0 (3.0-21.4) 5.28 (3.08-9.03)
0.65 0.00-0.65: NR (70.0-n.a.) | 0.65-1.00: 7.6 (4.1-21.1) 5.53 (3.25-9.43) 0.65 0.00-0.65: NR (61.2-n.a.) 0.65-1.00: 13.1(3.9-21.4) 4.62 (2.75-7.78) 0.65 0.00-0.65: NR (61.2-n.a.) 0.65-1.00: 7.6 (3.4-21.4) 5.25 (3.07-8.97)
0.60 0.00-0.60:  NR (64.7-n.a.) | 0.60-1.00: 8.0 (4.1-21.1) 5.36 (3.15-9.12) 0.60 0.00-0.60: NR (61.2-n.a.) 0.60-1.00: 13.1(3.9-21.4) 4.70 (2.80-7.90) 0.60 0.00-0.60: NR (64.7-n.a.) 0.60-1.00: 7.6 (3.4-21.1) 5.48 (3.19-9.41)
0.55 | 0.00-0.55: NR(93.3-n.a.) | 0.55-1.00: 10.1(4.8-21.4) | 5.79 (3.36-10.00) 0.55 | 0.00-0.55: NR(61.2-n.a) | 0.551.00: 13.1(3.9-21.4) | 4.70 (2.80-7.90) 0.55 | 0.00-0.55: NR(61.2-n.a) | 0.55-1.00: 13.1 (4.1-21.4) | 4.47 (2.65-7.54)
0.50 0.00-0.50: NR (93.3-n.a.) | 0.50-1.00: 10.1(4.8-21.1) 6.60 (3.76-11.58) 0.50 0.00-0.50: NR (61.2-n.a.) 0.50-1.00: 13.1(3.9-21.4) 4.70 (2.80-7.90) 0.50 0.00-0.50: NR (70.0-n.a.) 0.50-1.00: 14.4 (5.0-34.3) 4.74 (2.77-8.12)

Supplementary Fig. S3. Detailed results from Cox regression analyses performed for each of the 9 CpG sites at different beta-value cutoffs. Specifically, in each table: the first column
specifies the beta-value cutoff used for stratification. The range of cutoffs is different for hypomethylated cg07250315 (a) than other CpG sites for which hypermethylated was associated
with short TTT CpGs (b-i). The second and third columns indicates the beta-value interval and median TTT (months) for each stratification group. The fourth column provides the HR
(95% CI) calculated from the Cox regression, and indicates the hazard for requiring treatment for patients in the group with lowest median TTT. All regression analyses had a P <0.0001.

NR: not reached; n.a.: not available.



As the CpG sites in our study were selected to independently predict TTT, we next explored whether the combination of information from
all 9 CpGs allowed to more accurately identify patients with short TTT.

To combine information from all CpG sites, we counted the number of CpGs for each patient with a beta-value predicting short TTT. Then,
the patients were stratified into poor versus favorable prognosis, according to the number of CpGs predicting short TTT. We used Cox
proportional hazard regression to test whether there was a specific number of CpGs that most accurately selected patients with poor prognosis.
As we were not able to identify an optimal beta-value cutoff for the individual CpGs in analysis above (Supplementary Fig. S3a-i), we

performed the regression analyses for all combinations of beta-value cutoffs (indicated on the top of the forest plots in Supplementary Fig.

S4).
The number of
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Supplementary Fig. S4. Forest Plots showing the HRs from Cox regression analyses performed for patients stratified according to different number of CpG sites predicting short TTT.
The number of the CpG sites indicating short TTT used for patient stratification in each Cox regression is shown on the left-side column. The range of the beta-values used for patient
stratification in each analysis is shown on the top of the forest plot. Specifically, for each forest plot: the HR were calculated between two groups of patients displaying a specific number
of CpGs predicting short TTT (indicated in left-side column that specifies the number of CpGs predicting short TTT for each stratification group). The HR is shown as a blue square with

whiskers representing the 95% CI, and indicates the hazards for the group with poor prognosis. The red box highlights result of analyses, which resulted in identical classification of

patients, and the highest HR with most narrow 95% CI and lowest p-value was obtained in these stratifications.

Overall, this analysis showed that patients with 2 or more CpGs with methylation levels indicating short TTT, had the highest HR with most
narrow 95% confidence intervals and lowest p-value (HR 8.34; 95% CI, 4.54-15.30; P="7.51x107'2) (highlighted in red box in Supplementary



Fig. S4 below and for detailed analyses see Supplementary Fig. S5b-f) as opposed to patients with one or none CpG sites indicating short
TTT.

Supplementary Fig. S5. (NEXT PAGE) Detailed results from Cox regression analyses performed for patients stratified according to different number of CpG sites predicting short
TTT. The range of the beta-values used for patient stratification in each analysis is shown on the top of the table. Specifically, in each table: the HR were calculated between two groups
of patients displaying a specific number of CpGs predicting short TTT. The first and second column specifies the number of CpGs predicting short TTT and the median TTT (months) for
each stratification group. The third column provides the HR (95% CI) calculated from the Cox regression, and indicates the hazards for the patients with lowest median TTT (poor
prognosis). All regression analyses had a P <0 .0001, unless marked with (*) then P <0.05. The five stratifications highlighted in red (b-f) resulted in identical classification of patients,
and the bolded stratification indicate the highest HR in the given table. The Cox regression in (i) [first row] was excluded despite a high HR due to a very wide 95% CI, and a high median

TTT for the poor prognostic subgroup. NR: not reached; n.a.: not available.

Interestingly, for the patients stratifications with most accurate HR (patients stratified between 1 and 2 CpGs predicting short TTT; red box
in Supplementary Fig. S4), HRs were identical for all the beta-values cutoffs between 0.15 to 0.35 for cg07250315, and between 0.65 to 0.85
for the remaining CpGs (highlighted in red in Supplementary Fig. S4 and Supplementary Fig. S5b-f). Therefore, to simplify the patient
classification procedure, we chose widest range of beta-values for the cutoff. Specifically, the CpG was scored as predicting short TTT (and
assigned value of 1) if the beta-value was <0.35 for cg07250315 and if the beta value was >0.65 for cg00185137, cg00395579, ¢g02198280,
cg03282117, ¢g07395110, cg12032915, cg21394039, and cg21740960. The final patient classification procedure is described in Fig. 2, and

beta-values are provided in Supplementary File 1.



a low beta < 0.10 and high beta > 0.90 b low beta < 0.15 and high beta > 0.85 c low beta < 0.20 and high beta > 0.80

Stratification groups according to number of CpGs Stratification group ling to ber of CpGs Stratification groups according to number of CpGs
predicting short TTT HR (95% Cl) predicting short TTT HR (95% CI) predicting short TTT HR (95% CI)
No.cpos Mo TT | o cps Mo T
0: NR (93.3-n.a.) 1-9: 14.4 (5.3-30.4) 5.57 (3.11-9.96) 0: NR (93.3-n.a.) 1-9: 16.2 (5.3-32.7) 5.38 (3.00-9.64) 0: NR 1-9: 14.4 (5.3-32.7) 5.88 (3.25-10.65)
0-1: NR 2.9: 13.1 (4.9-21.1) 7.27 (4.06-13.02) 0-1: NR 2:9: 13.1 (4.9-21.1) 8.34 (4.54-15.30) 0-1: NR 2.9: 13.1 (4.9-21.1) 8.34 (4.54-15.30)
0-2: NR (64.7-n.a.) 39 7.6(4.1-30.4) 5.03 (2.97-8.53) 0-2: NR (70.0-n.a.) 3-9: 13.1 (4.8-21.4) 5.72 (3.32-9.86) 022 NR(93.3-na.) 39: 8.0 (4.821.1) 7.01(3.98-12.32)
0-3: NR (61.2-n.a.) 49.  7.6(3.930.4) 4.53 (2.70-7.59) 0-3: NR (61.2-n.a.) 4-9:  7.6(4.121.4) 4.95 (2.93-8.36) 03:  NR(64.7-n.a.) 49:  7.6(4.1-21.1) 5.49 (3.22-9.34)
0-4: NR (58.7-n.a.) 5-9: 13.1(3.9-39.2) 3.85 (2.31-6.44) 0-4: NR (61.2-n.a.) 59: 13.1 (3.4-30.4) 4.24 (2.53-7.11) 0-4: NR (61.2-n.a.) 5-9: 13.1 (3.4-30.4) 4.50 (2.68-7.55)
0-5:  93.3(58.7-n.a.) 6-9: 17.1(3.9-39.2) 3.64 (2.18-6.08) 0-5: NR (61.2-n.a.) 6-9: 13.1 (3.4-39.2) 4.09 (2.45-6.84) 05 NR(61.2-n.a) 6-9: 13.1 (3.4-30.4) 4.24 (2.53-7.11)
0-6:  93.3(58.7-n.a.) 7-9: 17.1 (4.1-39.2) 3.59 (2.13-6.04) 0-6: NR (58.7-n.a.) 7-9: 13.1 (3.9-39.2) 3.86 (2.31-6.45) 06:  NR(61.2-n.a.) 7-9: 13.1 (3.4-30.4) 4.24 (2.53-7.11)
07:  61.2(50.8-n.a.) 89:  10.3(3.0-n.a) 3.39 (1.82-6.32)* 0-7: 700 (51.3-n.a.) 89:  7.6(3.0-30.4) 4.03 (2.34-6.95) 0-7:  84.3(54.6-n.a.) 89:  7.6(3.0-21.4) 4.35 (2.54-7.46)
08  56.3(34.3-93.3) 9: 16.6 (0.6-n.a.) 2.83 (1.02-7.87)* 0-8:  587(37.9-n.a.) 9 7.6 (1.0-n.a.) 3.79 (1.69-8.50)* 0-8: 587 (37.9-na) 9: 7.6 (1.0-n.a) 3.79 (1.69-8.50)*
d low beta < 0.25 and high beta > 0.75 e low beta < 0.30 and high beta > 0.70 f low beta < 0.35 and high beta > 0.65
Stratification groups according to number of CpGs Stratification group ding to ber of CpGs Stratification groups according to number of CpGs
predicting short TTT HR (95% C1) predicting short TTT HR (95% CI) predicting short TTT HR (95% C1)
No. CpGs MT:';/Q"C.II;TT No. CpGs Mig;?/:‘c.:;TT No. CpGs Mi:;;"CTT No. CpGs ME"(;’;;"J)TT No. CpGs Msig;;nc':;TT No. CpGs Mig';/nnc.ll;TT
0: NR 19 14.4(5.3-327) 5.88 (3.25-10.65) o: NR 19 17.1(7.6-34.3) 5.87 (3.16-10.89) 0: NR 19 17.1(8.0-37.9) 5.64 (3.01-10.58)
0-1: NR 2-9: 13.1 (4.9-21.1) 8.34 (4.54-15.30) 0-1: NR 2-9: 13.1 (4.9-21.1) 8.34 (4.54-15.30) 0-1: NR 2-9: 13.1 (4.9-21.1) 8.34 (4.54-15.30)
0-2: NR (93.3-n.a.) 39.  8.0(4.8-21.1) 7.01 (3.98-12.32) 0-2: NR (93.3-n.a.) 39: 80 (4.8-21.1) 7.01(3.98-12.32) 022 NR(93.3-n.a.) 39: 80 (4.8-21.1) 7.01(3.98-12.32)
03 NR(64.7-na) 49; 7.6 (4.1-21.1) 5.49 (3.22-9.34) 03 NR(64.7-n.a.) 49 76 (4.1-21.1) 5.49 (3.22-9.34) 0-3:  NR(64.7-n.a.) 49: 7.6 (4.1-21.1) 5.49 (3.22-9.34)
0-4: NR (61.2-n.a.) 59: 13.1 (3.4-30.4) 4.50 (2.68-7.55) 0-4: NR (61.2-n.a.) 5-9: 13.1 (3.4-30.4) 4.50 (2.68-7.55) 0-4:  NR(61.2-n.a) 59: 13.1 (3.4-30.4) 4.50 (2.68-7.55)
0-5: NR (61.2-n.a.) 6-9: 13.1 (3.4-30.4) 4.50 (2.68-7.55) 0-5: NR (61.2-n.a.) 6-9: 13.1 (3.4-30.4) 4.50 (2.68-7.55) 0-5: NR(61.2-n.a.) 6-9: 13.1 (3.4-30.4) 4.50 (2.68-7.55)
06  NR(61.2-n.a) 7-9:  13.1(3.4-30.4) 4.24 (2.53-7.11) 0-6:  NR(61.2-n.a.) 7-9: 13.1(3.4-30.4) 4.24 (2.53-7.11) 060 NR(61.2-n.a.) 7-9:  13.1(3.4-30.4) 4.24 (2.53-7.11)
0-7: 84.3 (58.7-n.a.) 8-9: 6.3 (1.9-21.4) 4.61 (2.69-7.89) 0-7: 84.3 (58.7-n.a.) 8-9: 7.6 (3.0-21.1) 4.75 (2.78-8.13) 0-7: 93.3 (58.7-n.a.) 8-9: 7.6 (3.0-21.1) 4.77 (2.81-8.11)
0-8:  59.9(39.2-n.a.) 9: 4.1(1.0-n.a) 4.78 (2.29-9.96) 0-8:  61.2(39.2-n.a.) 9 5.9 (1.0-n.a.) 3.93 (1.97-7.87) 0-8:  61.2(39.2-n.a) 9: 7.6 (1.1-n.a.) 3.82 (1.96-7.46)
g low beta < 0.40 and high beta > 0.60 h low beta < 0.45 and high beta > 0.55 i low beta < 0.50 and high beta > 0.50
Stratification groups according to number of CpGs Stratification group ding to ber of CpGs Stratification groups according to number of CpGs
‘predicting short TTT ) HR (95% C1) .predicting short TTT ) HR (95% CI) -predicting short TTT ! HR (95% C1)
No. CpGs Me‘g:?c'll')TT No. CpGs Mig;?:‘c.ll;TT No. CpGs Me(g:?c'l;l'T No. CpGs Me(g::'c.:;TT No. CpGs Me(g:rc':')TT No. CpGs Meg:rc'll')TT
0: NR 1-9: 17.1 (8.0-39.2) 5.45 (2.85-10.39) 0: NR 1-9: 21.1(13.9-47.2) 6.18 (2.80-13.67) 0: NR 1-9: 30.4 (16.2-56.3) 10.22 (3.19-32.72)
0-1: NR 2-9: 13.1 (4.9-21.1) 8.17 (4.43-15.06) 0-1: NR 2-9: 14.4 (5.3-30.4) 6.74 (3.68-12.35) 0-1: NR 2-9: 16.2 (8.0-34.3) 7.26 (3.78-13.95)
0-2: NR 3-9: 13.1 (4.9-21.4) 6.98 (3.94-12.35) 0-2: NR 3-9: 13.9 (4.9-30.4) 6.15 (3.49-10.81) 0-2: NR 3-9: 13.9 (5.0-21.4) 8.08 (4.38-14.90)
03 NR(70.0-n.a.) 49;  7.6(4.1-21.1) 5.78 (3.38-9.88) 0-3:  NR(64.7-n.a.) 49 131 (4.8-21.1) 5.22 (3.07-8.90) 0-3:  NR(93.3na) 49: 101 (4.9-21.1) 6.17 (3.54-10.73)
0-4: NR (61.2-n.a.) 59: 13.1 (3.4-30.4) 4.50 (2.68-7.55) 0-4: NR (61.2-n.a.) 5-9: 13.1 (3.4-30.4) 4.50 (2.68-7.55) 0-4:  NR(61.2-n.a) 59: 13.9 (3.9-21.4) 4.66 (2.77-7.83)
0-5: NR (61.2-n.a.) 6-9: 13.1 (3.4-30.4) 4.50 (2.68-7.55) 0-5: NR (61.2-n.a.) 6-9: 13.1 (3.4-30.4) 4.50 (2.68-7.55) 0-5:  NR(61.2-n.a.) 6-9: 13.1 (3.4-30.4) 4.50 (2.68-7.55)
06  NR(61.2-n.a) 7-9:  13.1(3.4-30.4) 4.24 (2.53-7.11) 0-6:  NR(61.2-n.a.) 7-9:  13.1(3.4-30.4) 4.50 (2.68-7.55) 0-6:  NR(61.2-n.a.) 7-9:  13.1(3.4-30.4) 4.50 (2.68-7.55)
0-7: NR (61.2-n.a.) 89  7.6(3.0-21.1) 4.98 (2.93-8.45) 0-7: NR (61.2-n.a.) 89  7.6(3.021.1) 4.98 (2.93-8.45) 07 NR(61.2-n.a) 8-9: 13.1 (3.4-30.4) 4.54 (2.68-7.70)
0-8:  61.2(45.5-n.a.) 9: 7.6 (1.8-47.2) 3.79 (2.09-6.88) 0-8: 647 (50.8-n.a.) 9 4.0 (1.1-20.5) 4.66 (2.64-8.23) 0-8:  70.0(51.3-n.a) 9: 4.0 (1.8-20.5) 4.65 (2.70-8.03)

Supplementary Fig. S5. (legend on previous page) Detailed results from Cox regression analyses performed for patients stratified according to different number of CpG sites predicting
short TTT.



Additional Supplementary Figures

Supplementary Fig. S6. The frequency of the standard biomarkers used in CLL in patients classified with our procedure.

Discrepant patients

Binet stage

ZAP70 expression
CD38 expression
Trisomy 12

HEN Del(11q)

Del(13q)

HEE NOTCH1 mutation

Methylation-based classification IGHYV status Age Sex Binet stage ZAP70 expression

W Favorable prognosis EM-CLL [O<65 EMale TA OLow

[l Poor prognosis OJu-cLL m>65 WFremale WB+C WHigh

CD38 expression Trisomy 12 Del(11q) Del(13q) NOTCH 1 mutation TP53 aberration

OLow EAbsent [DAbsent CJAbsent [ Absent EAbsent

W High Wrresent BWPresent [@Present M Present WPresent
ONotavailable [Notavailable

10



Supplementary Fig. S7. Boxplot describing IGHV mutation load in U-CLL and M-CLL patient groups subdivided into poor and favorable

prognosis groups according to methylation signature.

The boxplots display the mutation load of the IGHV gene (as %identify to Discrepant patients
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Supplementary Fig. S8. Kaplan-Meier curves of TTT, OS and relapse for methylation-based classification in the cohort for which 450K
data were available.
a Kaplan-Meier curves describing TTT, b Kaplan-Meier curves a Methylation-based classification
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Supplementary Fig. S9. Kaplan-Meier curves of TTT in epigenetic subgroups of CLL in our cohort.

a Kaplan-Meier curves describing TTT in the CLL epigenetic

subgroups (m-CLL, i-CLL and n-CLL) of CLL in our cohort. Kaplan-

Meier curves describing TTT of patients classified as favorable and

poor prognosis by our classifier in b m-CLL cases, and in ¢ i-CLL
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Supplementary Fig. S10. Validation of DNA methylation levels from EPIC array using MS-HRM. The methylation levels of 4 out of the 9

CpG loci used in the methylation classification procedure were screened using MS-HRM. Each graph displays the relative fluorescence

signal (%) after PCR amplification of the target region on the y-axis and the temperature (°C) on the x-axis. The melting curves illustrate

the decrease in fluorescence as the amplicons dissociate during the melting process.

The melting curves of the patients were colored according to the methylation level assessed from the EPIC array: low beta-value (green)

and high beta-value (red). The methylation levels of the patient samples were qualitatively assessed in comparison to standard DNA samples

of artificially methylated DNA (blue: 100%) and artificially non-methylated DNA (orange: 0%).
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The melting curves observed for patients with high
beta-value (red) followed the fully methylated
standard DNA (blue), and the melting curves for
patient with low beta-value (green) followed the
non-methylated standard DNA (orange). Overall
MS-HRM results confirmed the methylation status

observed in microarray data.
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Supplementary Tables

Supplementary Table S1. Association analyses between methylation-based classification and IGHV status with clinicobiological

biomarkers.
Methylation-based classification IGHYV status
Poor Favorable | OR (95% CI)* P U-CLL M-CLL OR (95% CI)* P
prognosis | prognosis patients patients
Age <65 years 17 20 13 24
>65 years 36 41 1.03 (0.47-2.27) 0.9355 29 48 1.12 (0.49-2.53) 0.7934
Binet stage A 26 51 19 58
B+C 27 10 5.30(2.23-12.59) 0.0001 23 14 5.02 (2.16-11.65) 0.0001
Sex Male 34 38 21 51
Female 19 23 0.92 (0.43-1.98) 0.8377 21 21 2.43 (1.10-5.35) 0.0261
ZAP70 expression Low 19 48 14 53
High 34 13 6.61 (2.88-15.17) <0.0001 | 28 19 5.58 (2.44-12.77) <0.0001
CD38 expression Low 33 51 22 62
High 20 10 3.09 (1.29-7.42) 0.0098 20 10 5.64 (2.29-13.88) 0.0001
Trisomy 12 Absent 47 54 37 64
Present 5 6 0.96 (0.27-3.34) 0.9456 5 6 1.44 (0.41-5.05) 0.5661
Del(11q) Absent 40 61 31 70
Present 13 0 n.a. <0.0001 | 11 2 12.42 (2.60-59.39) 0.0001
Del(13q) Absent 32 23 28 27
Present 21 37 0.41 (0.19-0.87) 0.0193 13 45 0.28 (0.12-0.63) 0.0016
NOTCHI mutation | Absent 49 61 38 72
Present 4 0 n.a. 0.0289 4 0 n.a. 0.0077
TP53 aberration Absent 46 57 36 67
Present 7 4 2.17 (0.60-7.87) 0.2304 6 5 2.23 (0.64-7.83) 0.2003
IGHYV status M-CLL 14 58
U-CLL 39 3 53.86 (14.51-199.87) <0.0001
Methylation-based Favorable 3 58
classification
Poor 39 14 53.86 (14.51-199-87) <0.0001

OR indicate the odds ratio for having poor prognosis or being U-CLL patient given the biomarker status in the specific row.
CI, confidence interval; M-CLL, mutated /GHV, n.a., not available; OR, Odds ratio; U-CLL, unmutated /GHV.
* OR by Woolf.
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Supplementary Table S2. Distribution of clinicobiological biomarkers in patients classified according to IGHV status and

methylation-based classification.

Discrepant patients

IGHYV status M-CLL U-CLL
Methylation-based Favorable Poor Favorable Poor
classification prognosis prognosis prognosis prognosis
Median (range), years | 71 (49-90) 74.5 (53-86) | 70 (60-84) 70 (49-92)
Age <65 years 19 5 1 12
65 years 39 9 2 27
A 48 10 3 16
Binet stage B 2 2 0 10
C 8 2 0 13
Male 38 13 0 21
Sex
Female 20 1 3 18
. Low 46 7 2 12
ZAP70 expression ;
High 12 7 1 27
. Low 50 12 1 21
CD38 expression -
High 8 2 2 18
. Absent 51 13 3 34
Trisomy 12
Present 6 0 0 5
Absent 58 12 3 28
Del(11q)
Present 0 2 0 11
Absent 22 5 1 27
Del(13q)
Present 36 9 1 12
Absent 58 14 3 35
NOTCHI mutation
Present 0 0 0 4
Absent 54 13 3 33
TP53 aberration
Present 4 1 0 6
M-CLL 58 14 0
IGHYV status
U-CLL 0 0 3 39
Methylation-based | Favorable 58 0 2 0
classification Poor 0 14 0 39
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Supplementary Table S3. Univariate Cox regression analyses for TTT and OS according to different clinicobiological biomarkers.

Time to treatment

Overall survival

Events/ | Median TTT | HR (95% CI) P Events/ | Median OS | HR (95% CI) P
Patients | (95%CI), months Patients | (95%CI), months

Age <65 years 20/37 54.6 (7.20-n.a.) 11/37 NR

>65 years 44/77 50.8 (30.4-70.0) 1.01 (0.59-1.72) 0.970 46/77 77.2 (62.0-97.7) 2.93 (1.50-5.69) 0.002
Binet stage A 33/77 93.3 (59.9-n.a.) 35/77 106.3 (82.5-n.a.)

B+C 31/37 5.0 (1.6-13.1) 6.17 (3.63-10.47) <0.001 | 22/37 78.4 (31-1-120.4) 1.53 (0.90-2.62) 0.117
Sex Male 39/72 47.2 (17.1-n.a.) 38/72 97.7 (70.0-117.3)

Female 25/42 61.2 (27.1-93.3) 0.94 (0.57-1.56) 0.814 19/42 112.9 (73.2-n.a.) 0.73 (0.42-1.26) 0.254
ZAP70 expression Low 28/67 NR 29/67 112.9 (88.8-n.a.)

High 36/47 17.1 (4.9-34.3) 3.30(1.99-5.49) <0.001 | 28/47 71.5(47.1-120.4) 1.78 (1.05-2.98) 0.031
CD38 expression Low 41/84 64.3 (39.2-n.a.) 38/84 112.9 (80.0-n.a.)

High 23/30 17.1 (4.1-47.2) 2.41 (1.43-4.04) 0.001 19/30 73.5 (34.9-98.2) 1.71 (0.99-2.98) 0.056
Trisomy 12 Absent 54/101 59.9 (30.4-93.3) 52/101 98.2 (77.2-117.3)

Present 8/11 15.8 (0.7-58.7) 2.04 (0.96-4.33) 0.062 5/11 73.5(29.3-n.a.) 1.23 (0.49-3.12) 0.658
Del(11q) Absent 52/101 58.7(37.9-n.a.) 49/101 98.2 (77.2-n.a.)

Present 12/13 14.4 (1.1-20.1) 2.65 (1.40-5.01) 0.003 8/13 117.3 (18.5-n.a.) 1.10 (0.52-2.32) 0.811
Del(13q) Absent 39/55 20.5 (8.0-56.3) 25/55 117.3 (73.5-n.a.)

Present 24/58 NR 0.44 (0.26-0.74) 0.002 32/58 92.0 (64.3-117.2) 1.34 (079-2.27) 0.274
NOTCHI mutation | Absent 60/110 56.3 (32.7-84.3) 54/110 98.2 (77.2-n.a.)

Present 4/4 1.8 (1.1-n.a.) 3.4 (1.22-9.59) 0.019 3/4 97.7 (34.9-n.a.) 1.31 (0.41-420) 0.648
TP53 aberration Absent 55/103 56.3 (30.4-93.3) 49/103 102.0 (77.2-n.a.)

Present 9/11 21.1 (0.6-61.2) 1.9 (0.92-3.8) 0.086 8/11 93.8 (538-102.4) 1.33 (0.63-2.81) 0.454
IGHYV status M-CLL 27/72 NR 32/72 112.9 (73.5-n.a.)

U-CLL 37/42 10.1 (3.4-21.1) 4.35 (2.60-7.28) <0.001 | 25/42 88.8 (59.3-117.3) 1.35 (0.80-2.28) 0.263
Methylation-based Favorable 17/61 NR 23/61 117.2 (92.0-n.a.)
classification

Poor 47/53 13.1 (4.1-20.1) 8.34 (4.54-15.30) <0.001 | 34/53 77.2 (57.9-98.2) 1.82 (1.07-3.09) 0.027

HR indicates the likelihood of treatment (TTT) or death (OS) given the biomarker status in the specific row.

CI, confidence interval; HR, hazard ratio; M-CLL, mutated /GHV; n.a., not available; NR, not reached; U-CLL, unmutated /IGHV'.
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Supplementary files

Supplementary File 1. Beta-values for 9 CpGs. Text file containing the normalized beta-values for the 9 CpG sites used for classification

of 114 patients into favorable or poor prognosis according to the methylation-based classification procedure.
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.036274765
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.034453868
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