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MYD88 L265P related signaling in Waldenstrom’s Macroglobulinemia. 

Guang Yang, Zachary R. Hunter, Yang Cao, Xia Liu, Lian Xu, Jiaji Chen, Christopher J. Patterson, 

Nickolas Tsakmaklis, Sandra Kanan, Jorge J. Castillo, and Steven P. Treon. Bing Center for 

Waldenstrom’s Macroglobulinemia, Dana Farber Cancer Institute, Boston MA, USA. 

Myeloid differentiation factor 88 (MYD88) L265P somatic mutation is highly prevalent in 

Waldenström macroglobulinemia (WM) and supports malignant growth and survival. The 

downstream signaling cascade(s) that promote malignant cell growth and survival remain to be fully 

clarified. To understand the downstream signaling associated with MYD88 L265P in WM cells, we 

employed Phospho Explorer Antibody Arrays in MYD88 L265P expressing BCWM.1 and MCWL-1 

WM cells following lentiviral mediated knockdown of MYD88, or over-expression of MYD88 wild type 

or L265P; or the use of MYD88 homodimerization inhibitor that block MYD88 signaling. Ingenuity 

pathway analysis of the Phospho Antibody Array data demonstrated significant enrichment for 

certain canonical signaling pathways across all MYD88 modulation groups, including B-Cell 

Receptor, PI3K/AKT, NF-kB, MAPK and ERK signaling in both BCWM.1 and MWCL-1 WM cells. 

Signal proteins that demonstrated the greatest changes in phosphorylation following MYD88 

modulation are shown in Table 1. The changes in phosphorylation of signaling proteins were 

confirmed by western blot analysis and/or PhosFlow analysis. By lentiviral knockdown or use of a 

MYD88 inhibitor, decreased phosphorylation of the NF-κB-p65 and IκBα and cell survival occurred in 

MYD88 L265P-expressing WM cells. Conversely, WM cells engineered to overexpress MYD88 

L265P showed enhanced survival. Coimmunoprecipitation studies indicate both BTK and PI3K are 

direct downstream of MYD88 L265P signaling. BTK complexed to MYD88 in L265P-expressing WM 

cells, with preferential binding of MYD88 to phosphorylated BTK (pBTK). Increased pBTK was also 

observed in WM cells transduced to overexpress L265P vs wild-type MYD88. Importantly, MYD88 

binding to BTK was abrogated following treatment of MYD88 L265P-expressing cells with a BTK 

kinase inhibitor. Western blot analysis confirmed the activation of ATK as downstream of PI3K in 

WM cells. Use of a MYD88 inhibitor significantly decreased phosphorylation of ATK-pS473 and 

AKT-pY308 in both BCWM.1 and MCWL-1 WM cells. Cell viability analysis demonstrated robust 

tumor cell killing in BCWM.1 and MWCL-1 cells following treatment with BTK inhibitor (Ibrutinib) or 

PI3K-delta inhibitors (Idelalisib), and their combination resulted in more robust inhibition of NF-κB 

signaling and synergistic WM cell killing. The results establish BTK and PI3K as a downstream 

target of MYD88 L265P signaling, and provide a framework for the study of BTK and PI3K inhibitors 

alone, and in combination for the treatment of WM.  

Table 1. 

Canonical Signaling 
Pathways 

MYD88 
knockdown 

MYD88-Wild Type 
over-expression 

MYD88-L265P 
over-expression 

MYD88 homodimer 
inhibitor 

B-Cell Receptor  ↓PLCG1  BTK ↓PLCG1 

PI3K/AKT  ↓AKT1 
↓TP53 

FOXO3 
↓FOXO4 

↓FOXO1  ↓FOXO3 

TP53 

↓mTOR 

NF-kB or MAPK or ERK ↓RELA CHUK IKBKG MAP3K5 

MAPKAPK2 

↓RELA ↓CHUK 
↓MAP3K5 ↓NFKB1 

 (): up-regulation of phosphorylation.      (↓): down-regulation of phosphorylation. 


