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Diffuse large B-cell lymphomas (DLBCL) have frequently
rearranged Myc along with the anti-apoptotic gene BCL2, and
these double-hit lymphomas (DHL) are known to be largely
refractory to standard chemotherapy. This underscores the
need for new treatment strategies targeting or bypassing BCL2.
While small-molecule inhibitors of BCL2 (venetoclax, etc) are
emerging as standards of care, acquired resistance continues
to be a barrier to successful treatment. To simultaneously
identify resistance mechanisms and additional therapeutic
targets in DHL, we have conducted a genome-wide
CRISPR/Cas9 dropout screen with doxorubicin and vehicle
treated cells. 900 significantly depleted guides corresponding to
putative resistance genes were selected for Gene Set
Enrichment Analysis. Among curated datasets, we observed
enrichment for direct genomic targets of Myc, targets of miR-
30a microRNA, as well as Wnt pathway components.
Remarkably, the PTP4A1 gene encoding a protein tyrosine
phosphatase appeared in all 3 lists, suggesting that it could be
the key druggable node controlling therapeutic responses.
Using Wnt pathway inhibitor ICG-001, we discovered that Wnt
signaling is necessary for DHL survival in vitro potentially via
MYC -| miR-30a -| PTP4A1 axis.
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- Validate the top hits from the screen.
- Establishing PTP4A1 as miR-30a target.
- Establishing Myc-miR30a-PTP4A1 axis role in drug resistance of 

DLBCL cells.
- Using Wnt inhibitor for chemosensitization of DLBCL cells.
- Using PTP4A1 inhibitor for chemosensitization of DLBCL cells
- Validate effects of Wnt and PTP4A1 inhibitors in PDX models.
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(A) WST-1 Assay with Cells treated with ICG-001 for 24hrs. (B) Immunoblot
showing Myc and PTP4A1 levels in cells treated with vehicle and 10 µM ICG-001
for 24 hrs.
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(A) Quantitation of miR-30a expression normalized to RNU6B (log2-transformed
ratio) by qRT-PCR.

(B) Immunoblot showing PTP4A1 levels in control and miR30a mimic transfected
cells. β-Actin serves as loading control.

Future Directions

Hypothesis: In DHL and other aggressive lymphomas, MYC -| 
miR-30a -| PTP4A1→Wnt form an oncogenic axis driving cell 
proliferation and drug resistance. 

GSEA summary of pathways (A) and microRNA’s (B) associated with gRNA’s 
depleted in 1nM doxorubicin treated OCI-Ly8 cells. (C) Kaplan Meier curve 
showing association of PTP4A1 with survival of DLBCL patients. (D) The 
sgRNAs targeting PTP4A1 were consistently depleted in Doxorubicin treated 
cells.

B.
Wnt pathway inhibition by ICG-001 

decreases cell survival

Identification of Wnt, Myc, miR-30a and  
PTP4A1 axis in Doxorubicin treated cells   

(A) Schematic illustrates the workflow of genome-wide CRISPR/Cas9 
knockout library screen with Doxorubicin in OCI-Ly8 cells. (B) Score graph 
showing top genes corresponding to significantly depleted guides in 
CRISPR/Cas9 drug screen.

miR-30a mimic decreases PTP4A1 
expression


