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Waldenstrom macroglobulinemia (WM) presents a challenge to model in vitro due to the
capacity of the neoplastic B-cells to differentiate into plasma cells. The complexity of B-cell
differentiation is not replicated in work with cell lines, thus we sought to model WM
differentiation in order to improve our understanding of the underlying mechanisms that

contribute to disease pathogenesis.

Using an in vitro culture system established in our laboratory!, we were able to assess
plasma cell differentiation in peripheral blood- or bone marrow-derived B-cells from WM
patients and compare this to B-cells from healthy donors. Cells were monitored by flow
cytometry throughout each stage of differentiation to determine phenotype and to quantify

cell number.

WM B-cells are able to generate terminally differentiated plasma cells following stimulation
with CD40L and F(ab’), anti-lgG/M, mimicking a T-dependent response. Interestingly, we
have shown that a proportion of samples do not sequentially upregulate the plasmablast
marker CD38 and subsequently the plasma cell marker CD138, but differentiate via an
alternate plasmablast-like intermediate that upregulates CD138 without prior CD38 surface
expression.
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Previous research has identified a requirement for TLR signaling in MYD8
that the mutated from of MYD88 binds constitutively to both TLR7 and TLR9?. Therefore, we
also investigated the response of WM B-cells to TLR stimulation via the TLR7/8 agonist
Resiquimod (R848). Surprisingly, given that WM cells rely on constitutive activation of the

8-25P mutation, WM B-cells

NF-kB pathway for their survival and the prevalence of the MYDS8
have an impaired response to TLR7 stimulation. Upon TLR 7/8 ligation, WM cells either

display a substantially delayed differentiation response or fail to differentiate.

WM cells most closely resemble cells from the memory B-cell compartment. In heathy
counterparts, isolated memory B-cells demonstrate an improved response to R848 over

naive cells, with significantly increased proliferation upon activation and, in turn, generate a
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greater number of plasma cells. In contrast, WM cells do not proliferate and instead cell

numbers rapidly decline following TLR7 stimulation.

In the context of T-dependent stimulation, plasma cells are successfully generated from WM
B-cells, although in some instances are preceded by an unconventional transition state that
is not observed in either healthy controls or samples from other lymphoproliferative
disorders. More strikingly, TLR ligation on WM B-cells fails to generate plasma cells, despite
the spontaneous signaling capacity engendered by MYD88*F. This work represents a
novel and previously unexplored facet of WM biology.
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