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Background: Waldenström’s macroglobulinemia (WM) is a B-cell malignancy 
characterized by production of serum monoclonal immunoglobulin M (IgM) and 
lymphoplasmacytic bone marrow infiltration. Whole genome sequencing has revealed 
activating somatic mutations in MYD88 (L265P) and CXCR4 genes that seem to 
contribute to the molecular mechanisms responsible for the pathogenesis of the disease. 
However, these genetic alterations do not allow either to differentiate indolent from 
symptomatic forms, or to predict progression. Aims: To identify differently expressed 
genes among asymptomatic and symptomatic WM. To correlate the gene expression 
pattern with clinical and biological characteristics of the patients in order to establish risk 
factors and molecular mechanisms determinants of progression. Methods: We performed 
gene expression profiling (GEP) of bone marrow CD19+ cells from 19 asymptomatic and 18 
symptomatic WM by quantitative PCR (Taqman probes). Data were preprocessed with 
ExpressionSuite Software v1.0.3 (Life Technologies software) and analyzed with SPSS v15.0 
(SPSS Inc., Armonk, New York), using the Mann-Whitney U-test to identify statistically 
significant differences (p&lt;0.05) between groups. Results: The comparison between 
asymptomatic and symptomatic WM CD19+ cells highlighted differently expressed genes; 
in particular, ADARB1 (alternative splicing), and GPSM2 (G-protein signaling modulator) 
were upregulated in asymptomatic cases, whereas CD79A (BCR related), MEK1, P38 
(MAPKs pathway), and MYD88 were overexpressed in symptomatic WM, thus suggesting 
perhaps a more intense activity of the signaling pathways responsible for WM cell growth 
and survival. Regarding CXCR4 pathway, our study identified some differences in GEP 
signature in patients with CXCR4 mutations. Interestingly, patients with nonsense 
mutations, (n=7) showed an overexpression of ARID1A (which was recently found to be 
mutated in 17% WM), ERK, MKK7, and P38 (belonging to MAPKs pathway). In contrast, 
patients with frameshift mutations (n=8), only presented a downregulation of ADAM28 
(metalloproteinase already described as deregulated in WM). When comparing both 
groups, we observed an overexpression of 11 genes, including BTK (which is part of BCR 
pathway and can be activated by CXCR4 and MYD88), GNMT (glycine N-
methyltransferase), BLNK, PAX5, and SYK (which become lost in the plasma cell 
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differentiation process) in patients with nonsense versus patients with frameshift 
mutations. 
Then, we correlated clinical characteristics of symptomatic WM patients with GEP. We 
identified some slight differences in patients with poor prognosis features (i.e. albumin 
&lt;3.5g/dl) that concerned oncogenes (SRC), genes involved in cell cycle (cyclin D1 and 
D2) or genes that define the molecular signature of WM (CXCR4). However, when trying 
to associate prognosis (according to the ISSWM) with the gene expression pattern, only 
GNMT, TRAF6, CCND2, and IL4R displayed differences between risk groups. Finally, 
regarding response to treatment, in contrast to asymptomatic WM, GPSM2 was 
downregulated in patients with complete or partial response. Nevertheless, due to the low 
number of patients included, further validation and interpretation is required. 
Conclusion: We have identified significant differences in GEP among indolent versus 
symptomatic WM patients, concerning genes involved in WM pathogenic mechanisms. 
Besides, the results suggest that BCR/BTK signaling pathway (together with the already 
known MYD88 and CXCR4) may play an important role in the biology and pathogenesis 
of the disease. 
 


