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Background: Waldenström Macroglobulinemia (WM) is a low grade non-Hodgkin 
lymphoma, characterized by widespread involvement of the bone marrow (BM) in 
all patients, indicating homing and adhesion of the malignant cells to specific niches 
in the bone marrow. The mechanism used by WM cells for egress and homing from 
and into the BM were previously studied, showing that WM cells express high levels 
of chemokine and adhesion receptors, including CXCR4 and VLA-4. However, the 
driving force for WM cells to leave the BM, egress, and metastasize to new bone 
marrow niches is not well understood. Hypoxia (oxygen deprivation) was shown to 
regulate metastasis in solid tumors and CXCR4 expression. In this study we tested 
the effect of hypoxia on the interaction of WM cells and the tumor 
microenvironment. 
 
Methods and Results: To test the effect of hypoxia on survival of WM cells, WM 
cell line (BCWM1) cells and low grade lymphoma cells (MEC1) were incubated under 
hypoxic (0.5% oxygen) and normoxic condition and their proliferation was 
measured using MTT assay. Hypoxia decreased the proliferation of WM (by 20%) 
and low grade lymphoma cell lines (30%). Moreover, we tested the effect of 
hypoxia on the adhesion of WM to BM stromal cells, BCWM1 and MEC1 cells were 
incubated under hypoxia and normoxia, and a suspension of same number of viable 
cells of each condition were used to test the adhesion to BM stromal cells. We found 
that hypoxia reduced the adhesion of BCWM1 and MEC1 cells to BM stromal cells. 
Accordingly, using flow cytometry, we found that hypoxia reduced the expression of 
cadherins in both cells lines, which may explain the reduction of the adhesion. In 
addition, we tested the effect of hypoxia on chemotaxis of BCWM1 and MEC1 cells 
towards SDF1 using trans-well assay, and we found that hypoxia increased the 
chemotaxis of WM cell towards SDF1. Accordingly, using flow cytometry, we found 
that hypoxia increased the expression of CXCR4 in BCWM1 and MEC1 cells, which 
may explain the increased chemotactic response of the hypoxic cells. Finally, we 
tested the section of SDF1 from BM stromal cells hypoxia and normoxia using 
ELISA, and we found that hypoxia decreased the secretion of SDF1 from hypoxic 
stromal cells. 
 
Conclusion: We showed that hypoxia plays a major role in the interaction of WM 
cells with the BM microenvironment and especially in the adhesion and chemotaxis 
of WM cells. This opens a door for the understanding of the driving force for the 
dissemination and trafficking of WM cells, and provides a basis to develop new 
therapeutic modalities that target the hypoxic response, which may allow 
prevention of WM cells from egress and dissemination. 
 


