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Sample size

DNase2hotspots software package (https://sourceforge.net/projects/dnase2hotspots) was used to identify hotspots (enriched regions) from
ATAC-seq. Consensus hotspots from all the treatment condition for each patient were generated as the union of the overlapping hotspots
using R GenomicRanges package, then annotated using R ChIPpeakAnno package.

Circularized Chromosome Conformation Capture (4C): The library was subjected to next-generation sequencing on the Illumina platform. The
sequencing reads were analyzed with the R.4Cker pipeline and visualized with the RCircos package mapped to the
UCSC.HG19.Human.CytoBandIdeogram (http://genome.ucsc.edu).

Single-cell library preparation and sequencing: For mouse scRNA-seq, libraries were prepared using the Chromium Single Cell 3' Reagent Kits
(v2): Single Cell 3' Library & Gel Bead Kit v2 (PN-120237), Single Cell 3' Chip Kit v2 (PN-120236) and i7 Multiplex Kit (PN-120262) (10x
Genomics). Murine libraries were sequenced on an Illumina Nextseq 500 to achieve 75bp reads. Optimal cDNA amplicon size was achieved
using Covaris machine prior to library construction. The P7 and R2 primers were added during the GEM incubation and the P5, and R1 during
library construction via end repair, A-tailing, adapter ligation and PCR. The final libraries contain the P5 and P7 primers used in Illumina bridge
amplification. Following the Single Cell 3' Reagent Kits (v2) user guide (manual part no. CG00052 Rev A.), data was processed by the Cell
Ranger pipeline (v2.0.1; 10x Genomics). Count matrices were analyzed using the Seurat package (v2.2.1) in R. Read counts were normalized to
library size, scaled by 10,000, log-transformed, and filtered.

Human scRNA-seq libraries were prepared using the Chromium Next GEM Single Cell 5' Kit (v2) (PN-1000263): Library Construction kit
(PN-1000190), Chromium Next GEM Chip K Single Cell Kit (PN-1000286), Chromium Single Cell Human BCR Amplification Kit (PN-1000253),
and Dual Index Kit TT Set A (PN-1000215) (10x Genomics). Human libraries were sequenced on a NovaSeq 6000 with 300 cycles and paired
150 bp reads and resulted in a minimum of >10,000 reads per cell. The data was processed by the Cell Ranger pipeline (v1.0.1; 10x Genomics).
Quality control removed low quality cells with a high percentage of reads mapped to mitochondrial genes (mito counts >2 median absolute
deviations above the median) and/or low numbers of genes detected (feature counts >2 median absolute deviations below the median) using
functions from blaseRtools (https://github.com/blaserlab/blaseRtools). The Doubletfinder package was used to remove high-likelihood
doublets. UMAP dimensionality reduction, clustering, and top marker analysis was achieved using functions from Monocle3. Leiden clustering
and k-Means10 clustering was utilized for human and murine analyses, respectively. BCR V(D)J single-cell transcriptome analysis was analyzed
using blaseRtools R package. Gene expression profiles for stated clusters (Figure 1H) were aggregated for pseudobulk differential expression
analysis using Monocle3 and DESeq2 functions. UMAP plots were generated utilizing blaseRtools. Aggregate gene expression UMAP plots
utilized the sum of the normalized per-cell UMI counts for each gene set to generate the aggregate gene expression score.

Statistical analysis: All analyses were performed by the OSU Center for Biostatistics using previously described models using SAS/STAT
software, v9.4 of the SAS System for Windows (SAS Institute Inc., Cary, NC).

The RNA-sequencing, scRNA-seq, and ATAC-seq data generated in this study have been deposited in the GEO database under accession code #GSE183432 https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE183432. Source data are provided with this paper. PRT382 is a preclinical tool compound that it is not
commercially available but can be obtained from OSU or Prelude therapeutics upon request. CLL and RT gene expression sets derived from Nadeu and colleagues is
available at https://doi.org:10.1038/s41591-022-01927-8 in Supplemental Table 11b.The GRCm38 mouse reference genome is available at (https://
www.ncbi.nlm.nih.gov/assembly/GCF_000001635.20/). The UCSC.HG19.Human.CytoBandIdeogram is available at https://rdrr.io/cran/RCircos/man/
UCSC.HG19.Human.CytoBandIdeogram.html. ScRNA-seq analysis scripts are provided at https://github.com/blaserlab/lapalombella_whipp. A companion R data
package is available at https://doi.org/10.5281/zenodo.7406465.

For scRNA-seq no statistical methods were used since all patients with material available were included.

For E#-PRMT5 mouse colonies, prior consultation with The Ohio State University Center for Biostatistics determined a samples size of n=40
was sufficient to provide over 80% power to detect a 20% difference in overall mortality between groups, using a two-sided chi-square test
with an !=0.05 level of significance. Overall n=75 E#-PRMT5 were followed, and n=26 E#-PRMT5 mice were chosen for characterization
against n=35 E#-TCL1 mice and n=10 wildtype littermate mice.
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Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Histopathology images and flow cytometry plots are representative of experiments with sample size n$3 per group. Sample size of n$3 per
group were deemed sufficient following assessment of the overall phenotype observed between mouse colonies. This same rationale was
used to determine n$2 per group for RNA-sequencing experiments and n$4 per group for scRNA-seq experiments. For engraftment and
therapeutic studies, similar rationale determined a sample size of n=7 was sufficient to detect response between groups.

Pre-established protocols excluded from analysis any mice that perished or met removal criteria due to severe fighting wounds or
malocclusion.

Tissue microarray images represent tests from 70 CLL patients and 15 RT patients and were verified by independent pathologists. E#-PRMT5
mice from three independent founder lines were followed over several generations for characterization and all replication attempts to verify
experimental findings, including engraftment and therapeutic studies, amongst animal models were successful.

Organs for histopathology analysis were harvested from E#-PRMT5 mice meeting predefined euthanasia criteria and representative tissue
samples were randomly selected from a pool of mice having evidence of disease. In engraftment studies, mice were randomly assigned to
treatment groups according to the data which their circulating leukemia exceeded the 10% threshold and evenly distributed according to
disease severity at that date.

Not relevant for the human scRNA-seq since no experimental groups or conditions were evaluated.

Tissue microarray analysis was conducted by independent expert pathologists prior to initiation of this study and were thus not aware of study
goals.

Stained sections were assessed by veterinary anatomic pathologists blinded to transgenic strain and/or treatment group. In sequencing
studies, investigators were blinded to group allocation and study endpoints. Veterinary mouse technicians determining euthanasia criteria
were blinded to transgenic status, treatment enrollment group, and disease status. For therapeutic studies, investigators determining group
allocation were blinded to therapeutic received by each group.

Antibodies used for immunoblots included:

anti-human PRMT5 (1:1000 dilution; Abcam #ab109451)

GAPDH (1:10000 dilution; Millipore Sigma #MAB374, clone 6C5)

SDMA (1:1000 dilution; Cell Signaling Technology #13222)

c-Myc (1:2000 dilution; Cell Signaling Technology #5605S)

"-Actin (1:10000 dilution ;Cell Signaling Technology #4967S)

Immunophenotyping of tumor cells in peripheral blood and spleen of Eµ-PRMT5, Eµ-PRMT5/TCL1 and Eµ-TCL1 mice by flow
cytometry was performed as follows:

APC rat anti-mouse CD45 (1/50 dilution; BD Biosciences, Cat #559864),

FITC rat anti-mouse CD45R/B220 (1/25 dilution; BD Biosciences Cat #553088),

BV421 rat anti-mouse CD19 (1/25 dilution; BD Biosciences Cat #562701),

PE rat anti-mouse CD5 (1/50 dilution; BD Biosciences Cat #553023),

BV510 hamster anti-mouse CD3e (1/150 dilution; BD Biosciences Cat #563024),

BV650 rat anti-mouse CD11-b (1/200 dilution; BD Biosciences Cat #653402),

BB515 rat anti-mouse CD19 (1/200 dilution; BD Biosciences Cat #564509),

BUV737 rat anti-mouse CD5 (1/150 dilution; BD Biosciences Cat #612809).

Tissue Microarray was done according to the manufacturer's recommendations. Flow cytometry gating strategies followed published
data and technical resource publications and were adapted to allow exclusion and interrogation of CD19+CD5+ CLL-like populations.
Fluorescence-minus-one (FMO) controls were used for each marker and gate position. Cells were gated on viable single mononuclear
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Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

cells.

No customized antibodies were used.

All antibodies used for western blotting and flow cytometry are from commercial sources (Abcam, Millipore Sigma, Cell Signaling
Technology, BD Biosciences). Validation data are available on the manufacturer's website and datasheets:

anti-human PRMT5 (Abcam #ab109451) % https://www.abcam.com/prmt5-antibody-epr5772-ab109451.html

GAPDH (Millipore Sigma #MAB374) % https://www.sigmaaldrich.com/US/en/product/mm/mab374

SDMA (Cell Signaling Technology #13222) % https://www.cellsignal.com/products/primary-antibodies/symmetric-di-methyl-arginine-
motif-sdme-rg-multimab-rabbit-mab-mix/13222

c-Myc (Cell Signaling Technology #5605S) % https://www.cellsignal.com/products/primary-antibodies/c-myc-d84c12-rabbit-
mab/5605?site-search-type=Products&N=4294956287&Ntt=%235605s%29&fromPage=plp&_requestid=300423

"-Actin (Cell Signaling Technology #4967S) % https://www.cellsignal.com/products/primary-antibodies/b-actin-antibody/4967?site-
search-type=Products&N=4294956287&Ntt=%234967s%29&fromPage=plp&_requestid=300456

APC rat anti-mouse CD45 (BD Biosciences Cat #559864) % https://www.bdbiosciences.com/en-us/products/reagents/flow-
cytometry-reagents/research-reagents/single-color-antibodies-ruo/apc-rat-anti-mouse-cd45.559864

FITC rat anti-mouse CD45R/B220 (BD Biosciences Cat #553088) % https://www.bdbiosciences.com/en-us/products/reagents/flow-
cytometry-reagents/research-reagents/single-color-antibodies-ruo/fitc-rat-anti-mouse-cd45r-b220.553088

BV421 rat anti-mouse CD19 (BD Biosciences Cat #562701) % https://www.bdbiosciences.com/en-us/products/reagents/flow-
cytometry-reagents/research-reagents/single-color-antibodies-ruo/bv421-rat-anti-mouse-cd19.562701

PE rat anti-mouse CD5 (BD Biosciences Cat #553023) % https://www.bdbiosciences.com/en-us/products/reagents/flow-cytometry-
reagents/research-reagents/single-color-antibodies-ruo/pe-rat-anti-mouse-cd5.553023

BV510 hamster anti-mouse CD3e (BD Biosciences Cat #563024)& https://www.bdbiosciences.com/en-us/products/reagents/
flowcytometry-

reagents/research-reagents/single-color-antibodies-ruo/bv510-hamster-anti-mouse-cd3e.563024

BV650 rat anti-mouse CD11b (BD Biosciences Cat #563402)&https://www.bdbiosciences.com/en-us/products/reagents/
flowcytometry-

reagents/research-reagents/single-color-antibodies-ruo/bv650-rat-anti-cd11b.563402

BB515 rat anti-mouse CD19 (BD Biosciences Cat #564509)&https://www.bdbiosciences.com/en-us/products/reagents/
flowcytometry-

reagents/research-reagents/single-color-antibodies-ruo/bb515-rat-anti-mouse-cd19.564509

BUV737 rat anti-mouse CD5 (BD Biosciences Cat #612809)&https://www.bdbiosciences.com/en-nz/products/reagents/
flowcytometry-

reagents/research-reagents/single-color-antibodies-ruo/buv737-rat-anti-mouse-cd5.612809

MEC-1 and HG3 CLL cell lines were obtained from DSMZ (Braunschweig, Germany). Lymphoma cell lines JVM-2, U-2932, RL,
KARPAS-422, Jurkat, Jeko, Pfeiffer, SUDHL were obtained from commercial sources (DSMZ and ATCC [Manassas, Virginia,
USA]). CCMCL-1 was provided by Dr. Selina Chen-Kiang from the Department of Pathology and Laboratory Medicine, Weill
Cornell Medicine.

MEC-1 and HG3 cell identity was reconfirmed via fluorescence in situ hybridization (FISH) using CLL probe panel, i.e.
CEP12/13q14/13q34, ATM/p53, BCL6, MYC, IGH/CCND1 (Abbott Molecular, Des Plaines, IL), and 6q21 (Kreatech, Buffalo
Grove, IL) (results for 200 analyzed cells were reported). All cell lines were authenticated by short tandem repeat DNA
profiling.

All cell lines were confirmed to be mycoplasma negative using the MycoAlert™ Mycoplasma Detection Kit from Lonza
(Rockland, ME) according to manufacturer instructions and used within 3-4 weeks from thawing.

Jurkat and Pfeiffer
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Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Flow Cytometry

Plots

Confirm that:

The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).

All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.

Methodology

Sample preparation

Instrument

Software

Cell population abundance

Transgenic Eµ-PRMT5 mice were generated on a C57BL/6J background at The Ohio State University Comprehensive Cancer Center’s
Transgenic Mouse Facility. Mice were housed in an environment with 12-hour light/12-hour dark cycle and temperatures were
maintained at 75°F +/- 2°F with 30-60% humidity. Food and water were accessible at all times. Mice were grouped into cages and
provided enrichment whenever possible.

An equal ratio of male and female mice were maintained throughout all analyses. Adoptive transfer studies were conducted using 2
month old immune competent C57BL/6J mice.

This study did not involve wild animals

This study did not involve field-collected samples

All experiments were carried out under protocols approved by The Ohio State University Institutional Animal Care and Use
Committee (IACUC #2010A00000152-R3). Pre-defined euthanasia criteria for mice in all transgenic colonies and murine transplant
models included lethargy, impaired motility, splenomegaly, enlarged lymph nodes and/or superficial lymphoid tumors greater than
1.6 cm in diameter (or cumulative diameter of 1.6 cm if multiple tumors), decrease in body weight (>20%), development of tumor
masses, ruffled fur, hunched back, failure to nest, and loss of appetite.

All patients examined had CLL as defined by the 2008 IWCLL criteria. RT was defined by the 2016 WHO Classification. Patient
characteristics were collected including age, gender, previous lines of therapy, and CLL vs RT diagnosis status. Covariate-
relevant characteristics collected include: age at diagnosis, sex (male/female), diagnosis (CLL or RT), IGHV mutation status
(un-mutated/mutated), previous treatment (yes/no).

Peripheral blood or lymph node biopsy from patients with CLL or Richter's Transformation was obtained after written
informed consent in accordance with the Declaration of Helsinki and under a protocol approved by the institutional review
board (IRB) at The Ohio State University. Participants were not prospectively identified for this study. The population is
representative for a tertiary referral center without any identifiable bias.

Protocol was approved by the Ohio State University

Peripheral blood from Eµ-PRMT5 and Eµ-TCL1 transgenic mice, and wildtype littermates was collected monthly via check
punch. Cells from the spleens of Eµ-PRMT5 and Eµ-TCL1 having met predefined euthanasia criteria were processed and
isolated using methods previously described. Mouse B cells were isolated from whole spleen suspensions using EasySepTM
mouse pan B cell isolation kit (STEMCELL Technologies; Cat #19844).

Immunophenotyping was conducted using Beckman Coulter Gallios 3-laser-10-color (B5-R3-V2) cell analyzer.

All flow cytometry data were analyzed using KALUZA v2.0 software (Becton Dickinson).

Typically labeled 5x10^5 - 1x10^7 cells.




