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Steroids are utilized as anticancer agents in various diseases, excluding
myeloid leukemia. However, the exact mechanism of steroids as anticancer agents remains unclear. In
this study, our objective was to identify the cell-killing effects of dexamethasone through a
Genome-scale CRISPR activation screen. We conducted experiments using RAJI cells, a lymphoma cell
line, and EOL-1 cells, a cell line derived from CEL. The results revealed a gene cluster including
BCL2L11 as a proliferative factor in RAJI cells, whereas a gene cluster including PLAUR was

identified in EOL-1 cells. Furthermore, dexamethasone treatment led to the identification of a gene
cluster containing USP17L19 as a resistance factor in RAJI cells.

Biology of cancer

EOL1

Lymphoma RAJI




TF NR3C1
downstreamtarget  down-regulation, up-regulation

(ALL)
(ML) (MM)
downstream target
Broad Ingtitute ~ Cancer dependency map group https.//depmap.org/portal/
dependency
ALL MYB ML BTK MM IRF4
selective dependency MM
dexamethasone  IRF4  down-regulate
ALL ML ALL ML BCL2, BAX

BCL2L11 downstream target

non-bias manner

1940
dexamethasone  Glucocorticoid Receptor (NR3C1)
Transcription factor (TF)
downstream target CRISPR-CAS9
Knock-out (KO) activation
non-bias

Dexamethasone  genome-
scale CRISPR activation screen Gene expression Omnibus
dexamethasone downstream

target
REH RAJI dCAS9-VP64
Blasticidin selection REH
dCAS9-VP64
RAJI CRISPRa sgRNA pXPR_502
ABCB1 sgRNA cloning ABCB1 (FCM)
(300 x 106) low infection efficiency 30%
Calabrese sgRNA library (Addgene#t 92379, 92380) Puromycin
7 selection transduction 30x106 (1
sgRNA 500 )
180 million 1C60/4days ( 40x106 )
dexamethasone (CTRL) DMSO 3
4 dexamethasone DMSO
biological duplicate
30x106 4
PCR sgRNA Next-generation sequence sgRNA
DMSO CTRL
Aim Genome-scal e CRISPR activation screen dexamethasone  NR3C1
downstream target
ALL dexamethasone CRISPRascreen
downstream target
RAJI REH CRISPR activation
screening REH
Dexamethasone
Dexamethasone

EOL-1 RAJI CRISPRa screening



USP17L19 SLC18A3 MATN4 SNTG2 GRAP SFTPD  Top hit

validation
dexamethasone REH EOL-1
dexamethasone CRISPRascreening
Next generation sequence control
CTRL plasmid
PLAUR IL33
PLAUR activation m-Cherry-luc
CTRL competition assay PLAUR activation CTRL
OR12D2  activation 1:9 8
Flow Cytometry 8 PLAUR:OR12D2=5:5
PLAUR  activation EOL-1
RNA-seq transcriptome M ass-spectrometry
PLAUR

2023



The novel TKI-resistant mechanism of CEL cell line with FIP1L1-PDGFRA.
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