Supplementary Methods
Analysis of Clinical Response
The first therapies received by the 186 patients who received treatment during study follow up were: one patient received single agent bedamustine (BENDA); 43 bendamustine and rituximab (BENDAR);  1 fludarabine and rituximab (FR); 1 cyclophosphamide, prednisone and rituximab (CPR); 6 cyclophosphamide dexamethasone and rituximab (CDR); 20 bortezomib, dexamethasone and rituximab (BDR); 20 carfilzomib, rituximab and dexamethasone (CARD); 13 ixazomib, dexamethasone and rituximab (IDR), 3 single agent rituximab (R), 1 rituximab and dexamethasone (R-dex), 1 single agent ofatumumab (OFA); 48 single agent ibrutinib (IB); 5 ibrutinib and ulocuplumab (IB/ULO); 5 single agent Zanubrutinib (ZANU); 14 single agent RAD001 (RAD001); and 3 ibrutinib and venetoclax (IVEN). A summary of these therapies broken down by WM subtype is shown in supplemental table 1. In addition to evaluating individual therapeutic strategies, these were further grouped into the following categories: Chemotherapy (Chemo; BENDA, BENDAR, FR, CPR and CDR), Proteasome inhibition (Proteasome; CARD, BDR, and IDR), CD20 monoclonal antibody therapy (CD20mab; OFA, R and R-dex), BTK inhibition (BTKi; IB, IB/ULO and ZANU) and Other (Other; RAD001 and IVEN) which is summarized by WM subtype in supplementary table 2. Response and progression free survival were assessed according to the international consensus pane on WM response criteria.1

Bioinformatic Analysis
For the RNASeq, the two-pass STAR protocol was used for alignment and count data while salmon down stream of STAR alignment was used for downstream transcript quantification in transcripts per million.2,3 Median library size was 57,881,118 (range 32,038,618 - 245,485,177) reads. Batch effect associated with library construction was noted and accounted for using the sva package.4 Clustering and correlation analysis was conducted using variance stabilized transformation from DESeq2.5 Differential gene expression and gene set enrichment analysis were performed using voom/limma and camera on mSigDB, respectively.6,7 The non-negative matrix factorization, diffusion mapping/pseudotime, and generalized additive model analysis was performed using the NMF, destiny, and gam (https://CRAN.R-project.org/package=gam) R packages, respectively.8,9 Whole exome data was aligned using BWA following GATK best practices.10,11 Somatic variants identified by both Mutect2 and Strelka2 were included in the analysis.12 Median target coverage was 207 (range 61-379) reads and  212 (range 32-8,035) for the tumor and germline samples, respectively. The dNdScv package with GRCh38 covariates was used for cancer driver gene detection.13 GATK was used for somatic copy number analysis.14 Due to the use of the non-standard Haloplex libraries, custom panels of normals were created for both the copy number and small variant analysis using the 53 germline controls with the best QC metrics with no evidence of contamination from the WM clone. Somatic variants were annotated using VEP and ultimately converted into MAF format using vcf2maf (https://github.com/mskcc/vcf2maf) for visualization in the maftools package.15,16 For the ERRBS analysis, reads were trimmed for adapters, quality and restriction enzyme cut sites using TrimGalore (https://github.com/FelixKrueger/TrimGalore). Methylation calling and GRCh38 alignment was performed using Bismark.17 Downstream analysis of methylation calls was performed using methylKit.18
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