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Background: Recent studies of high-throughput sequencing (NGS) identified activating 
somatic mutations in MYD88 and CXCR4 in, respectively, 90% and 30% of 
Waldenström’s macroglobulinemia (WM) patients. These mutations impact clinical 
presentation and overall survival of WM patients. However, the pathophysiological 
mechanisms underlying WM development are still imperfectly understood. Recent 
works have also shown that other B-cell lymphoproliferative disorders can develop from 
a mutated multipotent hematopoietic progenitor (HSPC). The aim of this study was to: i) 
define the acquired genetic events in a series of WM samples and ii) study their clonal 
architecture, in particular the presence of mutations in progenitor populations. 
 
Methods: We performed whole exome sequencing (WES) in a discovery cohort of 17 
WM patients by comparing the coding sequences of flow-sorted bone marrow (BM) 
CD19+ to CD3+ used as germinal control. By targeted deep re-sequencing (MiSeq 
instrument, Illumina) we simultaneously validated and quantified the mutation burden in 
flow-sorted cellular fractions (CD19+, CD3+, CD14+, CD34+19+, CD34+19-). We also 
studied an extended cohort of 61 WM patients by targeted sequencing of exonic regions 
of 22 genes (AmpliSeq, Life technologies) (ARID1A, CARD11, CD79A, CD79B, 
CREBBP, CXCR4, EZH2, HIST1H1E, IGLL5, IKZF3, IRF2BP1, KHLH6, LRP1B, LTB, 
MEF2B, MYD88, OBSCN, POP1, ROBO2, TP53, TRAF2 and TRRAP). We performed 
xenotransplant experiments by intrafemoral injection of 104 sorted human HSPC 
(CD34+38-) from WM patients into sublethally irradiated (3 Gy) NSG mice. 
 
Results: Recurrent mutations in our discovery (WES, n=17) and extended cohort 
(AmpliSeq, n=61) were distributed as follows: 95.3% for MYD88, 37.5% for IGLL5, 
23.4% for CXCR4, 10.9% for LRP1B, 7.8% for CD79B, 6.3% for TP53 and ARID1A, 4.7 
% for TRAF2, HIST1H1E and LTB genes. Over 80% of MYD88 mutations had a variant 
allele frequency (VAF) greater than 40%, pleading for clonal alterations, whereas most 
CXCR4 and TP53 mutations had VAF<25% in favor of sub-clonal events. We assessed 
the distribution and the allele burden of acquired mutations identified by WES in 13 
patients by targeted re-sequencing of different flow-sorted cell subpopulations from the 
same patient. Mutations were present in the CD19+ fraction and essentially absent from 
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the other mature ones (CD3+, CD14+). In about half of these 13 patients, a subset of 
mutations was also observed in the pro/pre-B cell fraction (CD34+19+). The observed 
mutations include MYD88, IGLL5, LRP1B and also other acquired mutations in genes 
not known to be mutated in hematological malignancies. Mutations were seldom 
observed and at a low VAF (<1%) in the HSPC fraction. 
 
To investigate the presence of mutations in the HSPC compartment, we performed 
xenograft experiments of CD34+38- sorted cells from 7 WM patients into 19 NSG mice. 
We identified in 7 mice (from 4 different patients) the presence of a MYD88 mutation in 
different sorted reconstituted human populations albeit at a small percentage (between 
0.5 and 1%) but suggesting its presence in the grafted HSPC compartment. 
 
Conclusion: These data strongly suggest that the cell of origin of WM is not a mature 

B-cell but is situated upstream in the hematopoietic differentiation, in the pro/pre-B or 

the HSPC fraction. 


