
IWWM-10 Poster Presentations, Friday, October 12, 2018, Sharma 

 

1 | P a g e  
 

W57: Restructuring Bcl-2 family protein interactions to overcome deferred 

apoptosis in Waldenstrom macroglobulinemia tumor cells: A novel role for targeting 

Mcl-1.   
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Background:  In Waldenstrom macroglobulinemia (WM) cells, the balance between pro- (Bim, Bax 

and Bak) and anti-apoptotic (Bcl-2, Mcl-1 and Bcl-xL) proteins is tipped in favor of survival; with 

anti-apoptotic Bcl-2 members often being upregulated. We and others have previously shown that 

inhibition of Bcl-2 is lethal to WM cells. However, in addition to or in lieu of Bcl-2, WM cells can shift 

reliance on Mcl-1 for their survival. Thus, functional disruption of Bcl-2 + Mcl-1 may be more 

effective at inducing WM cell death than singular inhibition of Bcl-2 alone. Herein, we describe the 

effect of disrupting Bcl-2 +/- Mcl-1 function in WM cells by both genetic and pharmacologic 

approaches.  

 

Methods:  WM cell lines (BCWM.1, MWCL-1 RPCI-WM1) and isogenic ibrutinib-resistant (/IR) 

clones were used in experiments. siRNA was used to knockdown Bcl-2 and Mcl-1; expression was 

assessed by qPCR and immunoblot analysis. WM cell sensitivity and IC50 of marinopyrole (Mcl-1 

inhibitor) and venetoclax were determined using a 72hr CellTiter Glo 2.0 assay. Drug synergy 

analysis was determined using the Combosyn software. Apoptosis was measured by annexin-V/PI 

staining. Mitochondrial transmembrane potential (ΔΨm) was measured using TMRM-based assay.  

 

Results:  An analysis of publically available gene expression datasets (curated from Illumina 

BaseSpace) revealed Bcl-2 to be upregulated in WM cells compared to healthy B-lymphocytes or 

plasma cells (~2-fold change, p=0.002). Similarly, Mcl-1 was noted to be marginally higher (1.25-

fold change, p=0.04). In WM cell lines, similar variations in expression were noted at both the 

transcriptomic and proteomic level. We then knocked down Bcl-2 and Mcl-1 in WM cells and 

measured relative cell growth. By 72hr, knockdown of Bcl-2 decreased WM cell growth by ~30% 

(RPCI-WM1) – 57% (BCWM.1 and MWCL-1). Separately, we knocked down Mcl-1 and noted that 
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growth of RPCI-WM1 cells, which expressed Mcl-1 > Bcl-2, was most reduced (~65% decrease in 

cell growth, 72h, p<0.05). While pharmacologic inhibition of Bcl-2 alone (with venetoclax) showed 

an IC50 of ~5uM, Mcl-1 inhibition (using marinopyrole) showed an IC50 of ~1.5uM averaged 

across all WM cells tested. Intriguingly, the combination of venetoclax + marinopyrole induced 

synergistic cell death at multiple concentrations in all WM cells (CI, 0.3 – 0.9) (Fig. 1). This 

suggested that combined inhibition of Bcl-2 + Mcl-1 is more effective at decreasing WM cell 

viability than targeting either antiapoptotic protein alone.  

 

Summary:  Our analysis of the Bcl-2 pathway reveals a role for targeting Mcl-1 in WM cells, which 

has not been previously reported before.  Indeed, with venetoclax currently being examined as a 

single agent in relapsed/refractory WM patients (NCT02677324) and a novel Mcl-1 inhibitor 

(MIK665, NCT02992483) in patients with refractory/relapsed lymphoma or multiple myeloma, our 

data suggests that combined targeting of both proteins may be more effective at eradication of WM 

cells.   

 
Fig 1. LOEWE synergy analysis of marinopyrole and venetoclax (ABT-199) in wildtype and ibrutinib-

resistant WM cell lines. 
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