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W75: Dysregulation of B-Cell Receptor Pathway Genes Through Alternative
Splicing in Waldenstrom’s Macroglobulinemia
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Munshi, Jiaji Chen, Christopher J. Patterson, Maria Luisa Guerrera, Cristina Jimenez, Gloria
Chan, Joshua Gustine, Jorge J. Castillo, Mehmet Samur, Nikhil Munshi, Steven P. Treon and
Zachary R. Hunter.

Background

B-cell receptor (BCR) and toll-like receptor (TLR) pathway activation are key drivers of pro-
survival signaling in many B-cell and plasma cell malignancies. Both pathways are notable for
their activation of common cascades that include BTK, PI3K/AKT, MAPK1 and MAPK3 (ERK1
and ERK2 at the protein level) signaling, as well as the activation and nuclear translocation of
nuclear factor kappa-B (NFkB). In Waldenstrom’s Macroglobulinemia (WM), the TLR pathway is
driven by activating mutations in MYD88 that are found 95-97% of patients. Activated BCR
signaling in WM has also been observed (Argyropoulos et al, Leukemia 2016), but the

contributions of BCR signaling to WM pathophysiology remain to be clarified.

Methods

RNA was isolated from CD19+ bone marrow mononuclear cells of WM patients, as well as
CD19+CD27+ selected memory B-cells (MB) and CD19+CD27- B-cells (PB) derived from the
peripheral blood of 9 healthy donors, and CD138+ plasma cells from bone marrow aspirates of
16 healthy donors was prepared for 50 base pair paired-end next generation sequencing. RNA
sequencing data was evaluated for alternative splicing and intron retention using Salmon,
RSEM, MISO and quantification of intronic read coverage with the rsubread Bioconductor

package in R.

Results

LYN was among the top alternatively spliced genes in the MISO analysis and was validated by
PCR (Figure 1). An alternative 5-prime splicing site was preferentially used in MYD88 mutated
WM but not in MB, PB, PC or MYD88 wild-type samples. Notably this was not detected in the
Salmon or RSEM isoform analysis in spite of being an isoform determining event. Stimulation of
healthy donor CD19+ cells with lipopolysaccharide demonstrated no change in LYN splicing,
while transcription of IL6, a downstream target of LPS induced TLR signaling, was significantly
induced. These findings suggest that normal TLR signaling was not responsible for isoform

changes observed in LYN, and indicative or an oncogenic phenotype. Moreover, a p.Ise297Asn
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LYN mutation was identified by us in a WM patient harboring a MYD88 p.Ser243Asn mutation
and recurrent heterozygous copy number losses in LYN have been previously by us (Hunter et
al, Blood 2013) suggesting recurrent somatic dysregulation of this BCR pathway gene. CD79B
is a critical component of the BCR pathway and CD79B coding mutations have been observed
in 7-15% of WM patients (Hunter et al, Blood 2013; Poulain et al, AJH 2013). In our analysis, we
identified mutationally driven intron retentions in CD79B in 3 WM patients (Figure 2). This is
particularly notable as these CD79B retentions described here have been successfully cloned
and were found to truncate the ITAM domain of the protein that is essential for intra-cellular

signaling.

Conclusion
The findings from this study identify transcriptional aberrations in LYN and CD79B, both
important components of the BCR pathway in patients with WM. Functional characterization of

BCR signaling associated with aberrant WM-related CD79B and LYN transcripts is underway.
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Figure 1: The MISO permutation approach correctly identified a number of differentially spliced
genes between WM and healthy donor samples that were not detected by the isoform quantifiers
Salmon and RSEM. The splice site being analyzed by MISO discriminates between the green and
red isoforms shown on the right. PCR primers that amplified over the splicing event were quantified
using ImageJ.
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Figure 2: Integrative Genome Browser (IGV) screen capture of read coverage mapping to the exons
and introns within a section of the CD79B gene. Each of these WM patients carries an intronic
mutation leading to full or partial intron retention. These retentions introduce stop codons prior to or
early in the ITAM domain.
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