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Supplementary Methods

Cell lines, cell culture and reagents. Doxycycline-inducible human DLBCL cell lines (HBL1,
TMDS, U2932, SUDHL2, OCI-Ly10, Toledo, OCI-Ly7, SUDHL4, K422 and OCI-Ly7) that express
the bacterial tetracycline repressor were engineered as described previously **. Doxycycline (20 ng/ml)
was used for inducing the expression of genes of interest. The DLBCL cell lines, Burkitt lymphoma
cell lines (Gumbus, Ramos, Raji, BL30, BL70), Hodgkin lymphoma cell lines (L428, L540, L1236)
and Jurkat T cells were grown in RPMI 1640 media (Hyclone) supplemented with 20% FBS (fetal
bovine serum, Atlanta Biologicals), 100 U/ml penicillin, 100 pg/ml streptomycin (Corning Cellgro), 2
mM GlutaGROTM (Corning Cellgro), 1xMEM-NEAA (Quanlity Biological, Inc.), and 1 mM Sodium
Pyruvate Solution (Hyclone). All cultures were routinely tested for mycoplasma contamination.
Human embryonic kidney cell line 293T was cultured in DMEM (Dulbecco’s modified Eagle’s
medium, Hyclone) with 10% FBS, 100 U/ml penicillin and 100 pg/ml streptomycin (Corning Cellgro).
Cells were treated with AKT inhibitors (AZD5363, Cayman Chemical 1143532-39-1 or AKT inhibitor
V (AKTi-V, Triciribine), Selleckchem S1117), and PRMTS inhibitors (EPZ015666, Cayman Chemical
1616391-65-1 or GSK3326595, Chemietek CT-GSK332) when needed. All cell lines were cultured at
37°C in a 5% CO2 atmosphere.

EPZ015666 is an S-adenosylmethionine (SAM) cooperative inhibitor of PRMTS that binds at the
peptide binding site of PRMTS5 (1,2). The selectivity had been tested against a panel of 20 other protein
methyltransferases, showing no inhibition up to the maximum tested concentration of 50 uM (1). The
more potent PRMTS inhibitor, GSK3326595, is being used for two phase I trials (NCT02783300,
NCT03614728) in the solid tumors, non-Hodgkin lymphoma and leukemia (3).

AZD5363, an ATP competitive inhibitor (4), inhibits all forms of AKT (AKT1/2/3) and other
members in the AGC family (5) as they share a high degree of sequence similarity in the catalytic
domain. AKT inhibitor V (AKTi-V), an allosteric inhibitor of AKT, binds to the N terminal PH
domain of AKT and blocks its recruitment to the cell membrane (6). AKTi-V inhibits AKT1, AKT2
and AKT3, and it is highly selective for AKT over PKC, PKA and SGK, 3 members in the AGC
family that are closer to AKT kinase than other members (7). Both AKT inhibitors are in clinical trials
(8,9).

Gene knockout with an inducible 2-vector CRISPR-Cas9 knockout system. pRSGT16-U6Tet-sg-
HTS6C-CMV-TetRep-2A-TagRFP-2A-Puro (Cellecta) was used for generating sgRNA targeting
specific gene and pR-CMV-Cas9-2A-Hygro (Cellecta) for generating Cas9-expressing cells. We first
introduced Cas9 expressing plasmid into different DLBCL cell lines via lentiviral transduction. After
hygromycin selection, Cas9 expression cells were diluted and seeded onto 96-well plates. Single-cell
clones were confirmed by light microscope (ZEISS Primo Vert). For each cell line we chose the clone
that has the highest expression level of Cas9 as confirmed by immunoblot with Cas9 antibody (EMD
Millipore, MAC133). High expression of Cas9 can guarantee the knockout efficiency. To knockout the
gene of interest, we designed sgRNA seed sequence using online software
(https://chopchop.rc.fas.harvard.edu/), and inserted the sequence into sgRNA construct following the
manufacturer’s instructions. After introducing sgRNA targeting a specific gene into Cas9 expression
clones, cells were selected by puromycin. Then doxycycline was used to induce the expression of
sgRNA and the subsequent knockout of the target gene. The following seed sequences were used for
knockout of PRMTS, BTK and p65:




PRMTS: AGAGGCCAATGGTATATGAG
BTK: GATGCTCTCCAGAATCACTG
RELA: GACCCCGGCCATGGACGGTG

PRMTS plasmid construction. The Flag-PRMTS5 cDNA (a gift from Dr. Stephen Nimer’s group) was
subcloned into BamH1 and Xhol restriction sites of the retroviral pPCMVTO-eGFP-hygro vector using
the following primers:

Forward: TCTATGTATAGGATCCGCCACCATGGACTACAAGGACGACGATGACAAGATGG
CGGCGATGGCGGTCGGG

Reverse: TCTATGTATACTCGAGCTAGAGGCCAATGGTATATGAGCG

Immunoblotting assay. Cells were lysed using MAPK lysis buffer (50 mM HEPES, 4 mM sodium
pyrophosphate, 10 mM sodium fluoride, 2 mM orthovanadate, 100 mM NaCl, 10 mM EDTA, pH 7.5)
with protease inhibitor cocktail (Sigma). Protein concentrations were determined by BCA assay
(Thermo Scientific). Proteins were separated by SDS-PAGE and transferred to nitrocellulose
membranes. After blocking with non-fat milk, the membrane was probed with primary antibodies
against proteins of interest. The primary antibodies included anti-PRMTS5 (EMD Millipore EPR 5772),
anti-symmetrically dimethylated Histone 4 R3 (Abcam ab231658), anti-PRMT?7 (Santa Cruz
Biotechnology sc-166189), anti-PRMT9 (EMD Millipore MABE 1112), anti-BTK (Cell Signaling
Technology 8547), anti-NF-kB p65 (Cell Signaling Technology 8242), anti-E2F1 (Cell Signaling
Technology 3742), anti-RBL2 (Cell Signaling Technology 13610), anti-B-actin (Cell Signaling
Technology 4967), anti-phospho-GSK3p (Cell Signaling Technology 9323), anti-AKT (Cell Signaling
Technology 2920), anti-phospho-AKT (Cell Signaling Technology 9271), anti-IRF4 (Santa Cruz
Biotechnology sc-6059), anti-MYC (Abcam 32072) and anti-p53 (Cell Signaling Technology 9282).
After blotting with the HRP-conjugated secondary antibody, the membrane was developed using a
chemiluminescence HRP substrate kit (Thermo Scientific).

Cell cycle analysis. Cell cycle was analyzed with BD Pharmingen™ BrdU Flow Kits (Cat#: 552598).
Briefly, cells were pulsed with BrdU for 3 hrs, followed by fixation and permeabilization procedures.
Then, the cells were stained with APC-conjugated anti-BrdU antibody, followed by 7-AAD staining
for the total amount of DNA. Cells were then analyzed on a MACS Quant10 flow cytometer (Miltenyi
Biotec). DNA contents were analyzed using FlowJo software (FlowJo, LLC).

Cell viability assay. Cells were seeded onto 96-well plates. For trypan blue exclusion cell viability
assay, the total number of viable cells was counted every 3 days. For each counting, 10 pl of the cell
suspension was loaded onto TC20 system (Bio-Rad) counting slides. Cell viability was measured with
an automatic cell counter according to the manufacturer’s instructions. For CellTiter-Glo™
Luminescent Cell Viability Assay, cell viability was measured using CellTiter-Glo® 2.0 Assay
(Promega, G9242) following manufacturer’s instructions. Luminescence signal was read using
ENSPIRE plate reader (PerkinElmer).

Naive B cell isolation. Naive human B cells were isolated from peripheral blood mononuclear

Cells (PBMCs) or human tonsils using naive B cell isolation kit (Miltenyi Biotec) according to the
manufacturer’s instructions. All tissues were collected with institutional review board (IRB) approval
(Protocol #2013-1570, #2015-1483) by the University of Wisconsin-Madison. Briefly, mononuclear
cells were isolated by density gradient centrifugation, and red blood cells were lysed with ACK lysing
buffer. Naive B cell biotin-antibody cocktail was then added and incubated for 5 min at 4 °C. After
incubation, anti-biotin microbeads were added and incubated for additional 10 min at 4 °C. Negative
selection was then performed by an AutoMACS Pro (Miltenyi Biotec). The purity was measured by



FITC-CD20 (clone: LT20, Miltenyi Biotec) and PE-CD27 (clone 0323, eBiosciences) staining
(~98%).

Immunohistochemical staining and quantification. To study PRMTS and BTK expression in
DLBCL, tissue microarrays were constructed from archival cases of de novo DLBCLs diagnosed at
Indiana University Health Pathology Laboratory during 2000-2014, with approval from the Indiana
University IRB (Protocol#1407470378). DLBCL TMAs were stained for CD3 (Dako clone IR503),
CD20 (Dako clone IR604), CD10 (Dako clone IR648), BCL-6 (Dako clone IR625), and MUM-1
(Dako clone IR644) for classification of GCB and Non-GCB subtypes. The antibodies PRMT5
(Abcam ab31751), and BTK (Cell Signaling Technology 8547) were used. A tissue microarray (TMA)
of mantle cell lymphoma cases was obtained from our previous study (10), with approval from the
University of Wisconsin-Madison Institutional Review Boards (UW protocol M-2008-1011 and
MCREF protocol SHA 10109). Protein expression was scored using InformTM advanced image
analysis software. Scores of duplicated cores were averaged for each case.

Xenografts. Male and female NOD.Cg-Prkdcscid [12rgtm1W;jl/SzJ (NSG) breeder pairs were
purchased from The Jackson Laboratory (Bar Harbor, ME, USA) and bred under specific pathogen-
free conditions in sterile ventilated racks in the animal care facility at the University of Wisconsin-
Madison. All animal protocols were approved by the Animal Care and Use Committee. NSG male and
female mice were used between 8-16 weeks of age. Live TMDS8 and OCI-Ly7 cells expressing
inducible sgPRMTS5 at 1x10 cells were resuspended in 0.2 ml sterile PBS and injected subcutaneously
(s.c) into previously shaved right flanks of female and male NSG mice. Tumor growth was measured
by digital caliper in two orthogonal dimensions. When tumors were palpable (~5mm), mice were
randomized into treatment groups such that each group started with matching tumor sizes. Doxycycline
was added to the drinking water of one group of mice to induce knockout of PRMTS5. Tumor
measurements were recorded 3 times a week, and volumes were calculated as previously described
(11). When mice became moribund or when tumors exceeded 20 mm in any direction, mice were
euthanized as required by institutional protocols.

DLBCL patient derived xenografts (PDX). DLBCL PDX model was established as described
previously (12). All experimental procedures and protocols (the animal IACUC protocol # 00001260
and the tissue collection protocol# Lab11-0342) were approved by the Institutional Animal Care and
Use Committee and Institutional Review Boards of The University of Texas MD Anderson Cancer
Center. Briefly, 10-week-old male NSG mice were housed in the animal research facility. 5 x 10°
freshly isolated DLBCL cells were directly injected into the fetal bone chip of NSG-hu mice after the
mice were anesthetized with 5% isoflurane vaporizer. Once tumor growth was detected in the first
generation, tumor mass was monitored and then passaged. The passaged tumor equally grew and mice
were assigned as 5 mice/group for in vivo treatment. Three days after tumor implantation, the mice
were administered vehicle control or GSK3226595 100mg/kg, oral gavage, twice per day for 35
consecutive days. Tumor burden was evaluated by measuring tumor volume using a formula volume
(v) = a x b*/2 (a: long diameter; b: short diameter). Survival time was calculated from treatment day to
endpoint (one diameter of tumor mass reaches 15 mm or when mouse become moribund).

Chromatin Immunoprecipitation (ChIP) assay. ChIP assay was performed using Simplechip Plus
Enzymatic Chromatin IP Kit (Cell Signaling Technology 9003s) according to the manufacturer’s
instructions. Briefly, 10 x 10° cells with or without the knockout of specific genes were fixed with
formaldehyde for 10 min at room temperature. The cross-linking reaction was stopped by addition of
1% glycine solution for 5 min. Cells were washed twice with ice-cold PBS. Pellets were lysed, and



digested with micrococcal nuclease for 20 min at 37°C, and then sonicated 20s on, 30s off for nine
cycles using a cup horn sonicator (gsonica #Q500-110) at 4°C. DNA fragments were recovered using
anti-p65 (Cell Signaling Technology#8242), anti-cMyc (Santa Cruz Biotechnology sc-40X), normal
rabbit anti-IgG or normal mouse anti-IgG (sc-2025). Recovered DNA fragments were directly used for
real-time PCR analysis with specific primers. The promoter region of human PRMTS5 was amplified
from immunoprecipitated genomic DNA with the following primers:

PRMTS5-p65-F: 5’-CATCTTTCTCCTCGCGCTGT-3’

PRMTS5-p65-R:5’- GGTGGATCCATGCCGTACGC-3’

PRMTS5-myc-F: 5’-AACAGGAGGGATGGGGAGTG-3’

PRMT5-myc-R: 5’-CTCCGTGATGGTACTTCAAG-3’

The SensiFAST™ SYBR® Hi-ROX Kit (Bioline BIO-92020) was used for gPCRSupplementarl
reaction.

RNA-seq analysis. Total RNA was extracted using RNeasy plus mini kit (Qiagen) according to the
manufacturer’s protocol. RNA-seq libraries were prepared by using the [llumina TruSeq stranded
mRNA LT sample preparation kit (Illumina). Sequencing was performed on Illumina Hiseq 2500 at
50-bp length. For the RNA analysis, raw reads were mapped to the human reference genome (UCSC
hg19) by HISAT2 (v2.1), and differential expression analysis was done by StringTie (v1.3.4) and
Ballgown >*. Gene ontology analysis was performed by Panther Classification System
(http://pantherdb.org/). Gene Set Enrichment Analysis (GSEA) was performed by GSEA software
(V2.0) (http://software.broadinstitute.org/gsea/index.jsp). For the GSEA analysis, molecular signatures
databases h.all.v5.2 symbols.gmt was used. RNAseq data discussed in this publication have been
deposited in the National Center for Biotechnology Information’s Gene Expression Omnibus and are
accessible through GEO Series accession number: GSE115136.

Statistical analysis. Two-tailed Student’s #-test was used to determine a significant difference. Results
were presented as mean + standard deviation (SD). *P < 0.05, **P < 0.01, and ***P < 0.001 were used
to show statistical significance.
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Supplementary Figure Legends

Figure S1. PRMTS expression in mantle cell ymphoma cases and lymphoma cell lines. (A)
Immunohistochemical analysis of PRMTS5 expression in 31 mantle cell lymphoma patient tumor
tissues and 5 human tonsils and 6 lymph nodes, analyzed with InformTM advanced image analysis
software (student’s z-test, **p<0.01). (B) Immunoblot analysis of PRMTS3 expression in the indicated
Burkitt lymphoma (BL) cell lines, Hodgkin lymphoma cell lines (HL) and Jurkat T cells (relative to
OCI-Lyl). B-actin served as a loading control.

Figure S2. Knockout of BTK, RELA and MYC reduces PRMTS expression. (A) BTK sgRNA
expression does not affect the expression levels of PRMTS in GCB DLBCL. OCI-Ly7 and SUDHL4
cells expressing sgRNA targeting BTK were seeded into 96-well plates and single cell clones were
selected. Shown are representative clones for each cell line. (B-D) Immunoblot analysis shows a time-
dependent reduction of PRMTS5 expression after induction of expression of sgBTK (B), sgRELA (C)
or sgMYC (D) with 20 ng/ml doxycycline. (E) Trypan blue dye exclusion viability assay of the
indicated cell lines after 6 days of induction of sgRELA or sgMYC with 20 ng/ml doxycycline.

Figure S3. Apoptosis analysis after inhibition of AKT with AZD5363. Cells were treated with 1 pM
AZD5363 for 3 days before flow cytometric analysis of apoptosis.



Figure S4. Apoptosis analysis after inhibition of PRMTS. (A) Titration of the PRMTS5 inhibitor
EPZ015666 in HBL1, Granta-519, and Jeko cell lines by trypan blue dye exclusion viability assay.
Error bars represent mean = SD (*p<0.05, n=3). (B) Cell cycle analysis of HBL1, OCI-Ly10, OCI-Ly1
and K422 cells after 6 days of treatment with 1 uM EPZ015666. Error bars represent mean + SD
(*p<0.05, **p<0.01, N=3). (C) Proliferation of naive B cells was not affected by the PRMTS inhibitor
when stimulated with 10 mg/ml anti-IgM. Error bars represent mean = SD (N =3). (D) Inhibition of
PRMTS with 1 pM of EPZ015666 for 6 days in TMDS8 and OCI-Ly1 cells or (E) by induction of
PRMTS5 sgRNA for 6 days in TMDS8 and HBL1 cells.

Figure S5. PRMTS5 cDNA expression rescues the cytotoxicity of PRMTS sgRNA and PRMTS5
sgRNA reduces cell proliferation. (A) HBL1 and OCI-Ly7 cells stably expressing sgPRMTS or
sgPRMTS together with Flag-tagged PRMTS5 were induced with doxycycline for 6 days. Cell viability
was measured with trypan blue dye exclusion assay and normalized to uninduced cells. Error bars
represent mean + SD (*p<0.05, n=3). (B) Cell cycle analysis of TMD8 and OCI-Ly7 cells after 6 days
of PRMTS sgRNA induction. Error bars represent mean + SD (*p<0.05, ** p<0.01, N=3).

Figure S6. RNA-seq analysis in DLBCL cell lines after PRMT5 knockout. (A) Immunoblot
analysis of PRMTS expression after 3 days or 5 days of PRMTS5 sgRNA induction in TMD8 and OCI-
Ly7 cells. (B) Venn diagrams show upregulated and downregulated genes in TMDS8 and OCI-Ly7
cells. (C) Gene set enrichment analysis (GSEA) of glycolysis and cholesterol homeostasis signature
genes in TMDS8 and OCI-Ly7 cells. (D) GSEA between germinal center B cells (n=4) and naive B cells
(n=4) based on published RNA-seq data (Beguelin, et al., Cancer Cell. 2016; 30(2): 197-213).

Figure S7. PTEN expression reduces sensitivity of DLBCL cells to the AKT inhibitor AZD5363.
(A) Immunoblot analysis of PTEN expression in the indicated DLBCL cell lines. B-actin served as a
loading control. (B) Titration of AZD5363 in the indicated DLBCL cell lines by CellTiter-Glo™
Luminescent Cell Viability Assay.

Figure S8. PDX and cytogenetic analysis of DLBCL patients. (A) There was no change of the
mouse body weight with GSK3326595 treatment. Body weight were calculated during drug treatment
(GSK3226595 vs vehicle, p=0.637). (B) Fish cytogenetic analysis of MYC, BCL-2 and BCL-6
translocation with immunoglobulin genes.



*%

© <
o o

L (o I o I
o c o o
(Bun Aseyquy)
Aysusjul Buluiels G 1 NHd

™~
o

<

o

LN
n

Tonsil

MCL

n=

n=31

HL

BL

--.—--

-q —

PRMT5|- R ——

B-actin |-— - —

PRMTS 0.16 0.21 0.16 0.09 0.05 1.02

0.42

0.17 0.71

1

1

Supplementary Figure 1



A TMD8 sgBTK C TMD8 sgRELA
Dox 0 3 5 7 10 days Dox 0 3 5 7 10 days
BTK |— — PES |
PRMTS | - - — — PRMTS s
B-aCtin R — — o
B-actin [ M s ———
B
OCHLy7 sgBTK SUDHL4 sgBTK
clone #8 #10 #12 #5 #12
Dox — 4+ - + - + -+ = +
PRMTSH—--_-| W —— —
e ——
M ctrl W Dox
D w00 90.00% E SUDHL4 sgMYC
79.73% % 82.00%
80.0% 78.00% DOX O 3 4 5 6 7 days
2 o uve| .
L oo
g d00% PRMTS | (I w - —
>
20.0%
B-actin| s s e 0 - -
0.0%
HBL1 sgRELA SUDHL4 sgMYC

Supplementary Figure 2



Control AZD5363 Control AZD5363

' HT

- TMD8 ~~

o o

S S -

3 81

5 5

S S |

S OClI-Ly7 S

a -y T OCI-Ly1
] : 85.1

PI ™ T ™ ™ T ™ T T Ty L | T
Annexin V Annexin V

Supplementary Figure 3



HBL1

60 - EPZ015666
< | MDMSO
mO0.1uM
H0.5uM
H1.0uM

40 -

30 A

20 A

10 4

Total live cells (x1000)

0 2 4 6 8

80 -
70 -
60 -
50 -
40 -
30 -
20 -

10 A

Jeko

Granta-519
EPZ015666 %1 EPZ015666
mDMSO 100 { mDMSO
®0.1uM o | MO0.1uM
m0.5uM m0.5uM

= 1.0uM 60
40

20

H1.0uM

Days of the treatment

60 -
HBL1
B 50 -

N
o

30 -
20 -
10 - —
0 -

Percentage

60 1 % *%
50 -
40 -
30 -
20 -

Percentage

G0/G1 S G2/M

w
o
J

Activated normal B cells

= DMSO
m EPZ015666

—_ —_ N
o )] 8 (¢}
1 1 1 1

Total live cells (x1000)

[@)]
1

o
1

0 1 2 3 4 5
Days of the treatment

Supplementary Figure 4

OCI-Ly10

Percentage
w H (@)
o (@) o

-_—
()]
1

o
1

G0/G1 S G2/M

Percentage
w B [} ~
o [¢)] o [¢)]

-
(&)
L

o

GO0/G1 S G2/M

D

DMSO EPZ015666
' TMDS

TMD8

Propidium iodide

OCl-Ly

Annexin V

10

Propidium iodide

= DMSO

= EPZ015666

mDMSO

= EPZ015666

sgPRMT5

No Dox Dox

TMD8

TMD8

HBL1

HBL1

Annexin V



A HBL1
1.6
*
c 12
Xe]
©
Q
'TE 0.8
o
(0]
=
2 04 .
[0]
x
0
-Dox +Dox -Dox +Dox
sgPRMT5 sgPRMT5/Flag-PRMT5
OClI-Ly7
1.6
*
c 12
Ke]
©
Q
S 038
a
(0]
=
© 04 i
(0]
[h'd
0
-Dox +Dox -Dox +Dox
sgPRMT5 sgPRMT5/Flag-PRMTS
B TMD8
sgPRMT5 60-
no Dox + Dox o 907
()]
& 40-
c
J g 30
] _ o 20
~(G2/M) 10
1 39(G1) 0-
TMDS8 TMD8 GO0/G1 S G2/M
D T T T T T T T T
= OCl-Ly7
OClI-Ly7 | 1 OCl-Ly7 60-
] ' 50+ = no Dox

=+ Dox

o

[73(G2/M)
- 137(G1)

o

Percentage
- N W b
o

3

>

> 4
o o

GO0/G1 S G2/M

Supplementary Figure 5 11



A

PRMTS

B-actin

(@

Enrichment score

Ranked list metric

O

-005
-010
-015
-020
-025
-030
-035
-040
-045
-050
055

sgPRMT5 in TMD8

sgPRMT5 in OCI-Ly7

Day 3 Day 5

Day 3

Day 5

Dox - + - +

+ - +

— — gy -

Enrichment plot: HALLMARK_GLYCOLYSIS

000

NES: -1.
p value: 0.0

REST (positively correlated)

. Control (DO) vs sgPRMT5 (D3,6)

ero cross at 2583

0
-1
-2

-4 “Control (negatively correlated)
0 5,000 10000 20,000
Rank in Ordered Dataset

25,000

[— Enrichment profile — Hits Ranking metric scores

Enrichment score

Ranked list metric

Enrichment plot:
HALLMARK_CHOLESTEROL_HOMEOSTASIS

TMD8

NES: -1.4
p value: 0.00

QLTI TN

Control (DO) vs sgPRMTS5 (D3,6)

ro cross at 2583

‘Control'(negatively correlated)
20,000

5,000 10,000

000 25,000
Rank in Ordered Dataset

— Enrichment profile — Hits Ranking metric scores

OCI-Ly7

1263
(24.8%)

Downregulated genes by PRMT5 sgRNA
(Day 0 vs. Day 3 and Day 6)

Enrichment score

Ranked list metric

Enrichment plot:
HALLMARK_CHOLESTEROL_HOMEOSTASIS

OClI-Ly7

NES: -1.
p value: 0.00

J0L T A

REST" (psitively correlated)

Control (D0) vs sgPRMT5 (D3,6)

0
ero crass at 2583

‘Control (negatively correlated)
10000 15,000 20,000
Rank in Ordered Dataset

5,000 25,000

[ Enrichment profile — Hits Ranking metric scores

Enrichment score

Ranked list metric

OClI-Ly7

1163
(49.3%)

Uregulated genes by PRMT5 sgRNA
(Day 0 vs. Day 3 and Day 6)

Enrichment plot:
HALLMARK_CHOLESTEROL_HOMEOSTASIS

OCI-Ly7

NES: -1.5
p value: 0.00

1 00 L

REST-(positively correlated

* Control (DO) vs sgPRMTS5 (D3,6)
o Zero cross at 5833
25
[ Contro (egatively correlated
0 5600 w0 2000

10 X
Rank in Ordered Dataset

[=Enrichment profile — Hits Ranking metric scores

GSEA on germinal center B cells (n=4) vs navie B cells (n=4)

Enrichment score

Ranked list metric

Enrichment score

Ranked list metric

Enrichment score

Ranked list metric

Enrichment plot: HALLMARK_MITOTIC_SPINDLE

NES: -1.7
p value: 0.00

2s GCB (n= 4) vs navie B cells (n=4)

“Geiminar (negatively conelated)
7800 10000 12500 15000 17.500 20000
Rank in Ordered Dataset

2500 5000

[—Enrichment profile — Hits Ranking metric scores |

Enrichment plot: HALLMARK_ADIPOGENESIS

NES: -1.3
p value: 0.04

MWW}MIHI\H (RS

GCB (n=4) vs navie B cells (n=4)

E—

i2s
H “Geminar (negatively conelated)
H 2800 5000 7600 10000 12500 15000 17500 20000
Rank in Ordered Datasst
[ Enrichment profils — its Ranking metric scores
Enrichment plot:
HALLMARK_IN _ALPHA _|

Zar eross 2 9088

‘Garminaf (negatively conelated)
7500 500 18000 17500 20000

o 250 X
Rankin Ordered Dataset

5500

[ —Hits scores

Enrichment score

Enrichment score Ranked list metric Enrichment score Ranked list metric

Ranked list metric

Enrichment plot: HALLMARK_E2F_TARGETS

NES: -1.4
p value: 0.10

NERANif ] | |

22 GCB (n=4) vs navie B cells (n=4)
o e 80

“Germinaf (negatively corelated)
7800 10000 12500 15000 17500 20000
Rank in Ordered Dataset

250 5000

[=Enrichment profile — s Ranking metrc scores|

Enrichment plot:
HALLMARK_CHOLESTEROL_HOMEOSTASIS

'NES: 1.0
p value: 0.42

U_ULIMMM LU0 ALLA

80 FNaive vu\( ely comelated

... GCB (n=4) vs navie B cells (n=4)

00 s 008

28

o EAm eEw 7A® ME0 mhw sei0 mhw w0
Rank in Ordered Dataset
0 s scores
Enrichment plot:

HALLMARK_IL6_JAK_STAT3_SIGNALING

o

0w

o

om0

oz

om0

p value: 0.21

2 ) vs navie B cells (n=4)
o -
o ake sk 7éw emn s 700 20500

Rank in Orderad Dataset

[— Enrichment profile — Hits Ranking metric scores|

Supplementary Figure 6

12

Enrichment score

Ranked list metric

Enrichment score

Ranked list metric

Enrichment score

Ranked list metric

Enrichment plot: HALLMARK_G2M_CHECKPOINT

6 o

&

5

04

NES: -1.6
p value: 0.00

:UMMHI\I\HH L |

GCB (n=4) vs navie B cells (n=4)

05

a8

V28
00 Zae crons 2 9088
25
‘Garminaf (negatively convisted)
0 2500 5000 750 10000 12500 15000 17500 20000

Rankin Ordered Dataset

[ Emicrmenteratis —rits — Rarving metic scars]

Enrichment plot: HALLMARK_MTORC1_SIGNALING

‘NES' -1.3
p value: 0.08

LI

:2+1. GCB (n=4) vs navie B cells (n=4)

Zae cross 2 9088

‘Germinaf (negatively consiated)
7800 10000 12500 15000 17200 20000
Rank n Ordered Datasst

o 280 8000

[ = seoms]

Enrichment plot: HALLMARK_NOTCH_SIGNALING
os

NES: 1.3
p value: 0.08

M-

o * (positively ted)
20 GCB (n 4) vs navie B cells (n=4)
e

Rank in Ordered Datasst

[ —Hits Ranking metric scores|

Enrichment plot: HALLMARK_GLYCOLYSIS

g o015
ot
2 om
2 o
S = NES:-1.3
2 o
| = .
& 2= p value: 0.12
T oo — ! -
E .2s. GCB (n=4) vs navie B cells (n=4)
Rz 2 s 108
o
3 B
£ Guminar egatvely conisted
< 0 2500 5000 7500 10000 12500 15000 17500 20,000
o Rank in Ordered Dataset
[Enechmentprotie —rits —— Ranking metrc scores
I Enrichment plot:
5 HALLMARK_PI3K_AKT_MTOR_SIGNALING
S om;
3 o
£ on
& oo
£ ow
£ o
2 NES:-1.0
C
[ITRCE)
2= pvalue: 0.50
=
Q© 50 FNSNe (ositively conelated)
E .. B (n=4) vs navie B cells (n=4)
2 R
el
4
X ‘Germinal (negatively corelated)
S o am sam vam oo A s mao o
= Rank In Ordared Dataset
[ nehmentprotie —its — — Ranking metic scores]
[0} Enrichment plot: HALLMARK_APOPTOSIS
Q
O o3|
3.
"E 02
g o1
§ = NES:1.2
&g .. pvalue:0.18
[5}
€2 GCB (n=4) vs navie B cells (n=4)
B oo e ot 2 0008
o s
Q “Germinal (negatively comelated)
4 S o o o o e o o
S Rank n Ordered Dataset
c T

[ — Hits scores




N~
>
|

HT

OCI-Ly1

PTEN

B-actin

I % |HBL
! |} |Tvps

@)

O
-
.

-
N A
1 J

Cell viability

o O O o
SO N DM O
] 1 1 1 1

PTEN high

AZD5363
0

HBL1

1.0 - b

: A Ll 100 nM
' I 200 nM
' 400 nM
' =800 nM

TMD8

OCl-Ly7

Supplementary Figure 7 13

Cell viability

©o oo~ ==
O NDM OO DNRM
| I I N SN R E— |

PTEN low

OCI-Ly1

HT

AZD5363
m0
25 nM
50 nM
100 nM
=200 nM
m400 nM



. EW@

Supplementary Figure 8

i'l Cytogenetic analysis of gene arrangement
-z
% DLBCL Type MYC BCL-2 BCL-6
z 7 PT1 GCB + -
=l O Vehicle (n=5) PT2 DIT v '
@ 104 V GSK3326595 (n=5) PT3 ABC

0 T T T T T

0 10 20 30 40
Days from treatment
14






