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W41: Therapeutic disruption of Bcl-2 in conjuction with blocking CD38 results in 

mitochondrial collapse and apoptosis of Waldenström Macroglobulinemia tumor 

cells 
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Background:  Waldenstrom Macroglobulinemia (WM) cells rely on B-cell receptor (BCR) 

signaling in order to proliferate. This pathway is effectively disrupted by the BTK inhibitor, 

ibrutinib; with significant clinical benefit derived by patients. In proliferating B-cells, the CD38 

receptor spatiotemporally associates with the BCR complex to amplify signaling potential and 

further drive cell division. We have recently reported that in WM cells, anti-CD38 

immunotherapy significantly attenuates BCR signaling activation, elicits an immune response 

and thus may serve as a novel therapeutic target.  In parallel to BCR-associated pathways, we 

and others have shown that WM cells maintain survival through dysregulation in apoptotic 

machinery. Our previously published data shows WM cell sensitivity to venetoclax (Bcl-2 

inhibitor). Thus, we hypothesized that concerted disruption of BCR signaling (to mitigate cell 

proliferation) and Bcl-2 (to promote apoptosis) would be highly lethal to WM cells.  

 

Methods:  Established WM cell lines (BCWM.1, MWCL-1 and RPCI-WM1) and CD19+ tumor 

cells from the bone marrow of a WM patient were used in experiments. CD38 MFI and surface 

antibody binding (sAbc) was determined by flow cytometry. Mitochondrial transmembrane 

potential (ΔΨm) was measured using DilC(1)5 based assay. Apoptosis was measured by 

annexin-V/PI staining. BCR-associated and Bcl-2 family proteins were assessed by immunoblot 

analysis. The combination of daratumumab (anti-CD38 mAb) and venetoclax was tested in 
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NOG mice xenografted with Luc-RPCI-WM1 cells. Healthy donor effector cells (from PBMCs) 

were administered vial tail vein injection at the time of daratumumab injection. Statistical 

analysis was performed with the nonparametric Mann-Whitney test or nonparametric Kruskal-

Wallis multiple comparison test (as applicable).  

 

Results:  WM cells were exposed to daratumumab (0.1ug/mL, 24hr), which resulted in 

significant decrease in pLyn, pSyk, pBTK, pPLCG2, pERK, pAKT, pmTOR and pS6K levels in 

WM cells. Daratumumab-treated cells underwent intrinsic apoptotic cell death and where 

mitochondrial ΔΨm was markedly compromised (BCWM.1, 14.57%; MWCL.1, 23.47% and 

RPCI-WM, 13.81%).  Similarly, WM cells exposed to venetoclax underwent rapid apoptosis; 

with cleavage of caspase-3/9, PARP-1 and decreased mitochondrial ΔΨm (BCWM.1, 41.97%; 

MWCL.1, 28.28% and RPCI-WM, 16.27%).  However, when WM cells were exposed to both 

Dara + venetoclax, significant apoptosis and reduction in mitochondrial function was observed 

(BCWM.1, 51.36%; MWCL.1, 61.60% and RPCI-WM, 40.05%). Next, we tested the effect of 

daratumumab +/- venetoclax in a mouse model of WM. In mice treated with the daratumumab + 

venetoclax combination, tumor burden was significantly lower than in mice treated with each 

agent as monotherapy (p<0.01), Fig. 1. No significant decrease in weight or other unforeseen 

toxicities were noted.  

 

Summary:  Herein we provide the rationale and preclinical (in vitro and in vivo) evidence for 

concurrent disruption of CD38 and Bcl-2, using clinically approved agents. Both agents are 

being tested clinically in WM patients as monotherapy (Daratumumab: NCT03187262, active 

and recruiting; ABT199: NCT02677324, active but not recruiting), our data supports clinical 

testing of daratumumab and venetoclax combination.  
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Fig. 1: The combination of daratumumab and venetoclax delays time to tumor growth in a 

xenograft model of WM. 

 

 

 

 

 


