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W53: A novel patient-derived xenograft (PDX) model of Richter’s transformed
Waldenstrom macroglobulinaemia.
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Introduction: Waldenstrom’s macroglobulinemia (WM) is defined by the involvement of the
bone marrow with lymphoplasmacytic lymphoma (LPL) cells. WM is usually an indolent disease
and transformation to high-grade B-cell lymphoma has been reported in 10% of the cases. A
complete understanding of factors leading towards (Richter’s) transformation of WM into
aggressive stage lymphoma is lacking. Transformation to high-grade B-cell lymphoma can
occur at any time during the course of the disease with or without being on treatment.
Prognostically, transformation is associated with a significantly worse clinical outcome. Few
studies have shown heterogeneous genetic aberrations contributing to early transformation.
Since transformation is uncommon, we introduce a novel xenograft (PDX) model derived from a
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WM patient who was diagnosed with MYD8 negative WM. He initially responded to
Ibrutinib, but soon relapsed, presenting with constitutional B-symptoms that led to computed
tomography of the whole body. The patient was noted to have liver lesions, which upon biopsy

revealed high-grade B-cell ymphoma that eventually led to his demise. With the prior informed
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consent and approval of mayo clinic institutional review board committee, his organs including

liver were harvested for research.

Methods: To develop the PDX model, a piece of primary tumor from liver was collected
posthumously, necrotic tissue removed, and kept moist with RPMI1640 medium/1% penicillin-
streptomycin. Thereafter, NSG mice were anesthetized and flank hair was removed with a
shallow incision made in which tumor tissue was implanted subcutaneously. When tumor was
visible and reached ~1.5cm (4-7 weeks) by caliper measurements, the tumor was excised and
serially transplant to another 2 mice to maintain the PDX line. The isolated tumor tissue was
minced and digested with collagenase; after filtration, organoid/cellular fraction were cultured in
RPMI-1640 medium for =30 days. Phenotypically, cells were characterized by flow cytometry

analysis. Extracellular IgM was measured using ELISA.

Results: The PDX line (PDX-WML1) is currently in its 4th serial passage in NSG mice and has
shown a 100% transplant rate. The cells isolated from PDX mouse tumor are autonomously
growing with approximately doubling time of 18hr and morphologically resembling B cells
(=20uM). Flow-cytometric analysis revealed atypical B-cells sharing phenotypic features of WM
cells [IgM+ (54.82%) along predominant k-light chain (84.38%), CD38 (58.30%), CD107a
(36.69%), CD272 (64.42%), CD200 (57.53%), CD10 (30.05%), CD138 and CD27". These CKL-
BL1 cells secrete IgM (195.8+1.90ng/ml) comparable with other WM cells lines (RPCI-
WM=213.4+4.86ng/ml) as well as another cell line that has been recently developed in our lab
(CKL-BN1, =276.7+3.80ng/ml). Somatic mutation analysis revealed that CKL-BL1 cells are
MYD88*°P negative, correlating with patients existing bone marrow reports. DNA sequence
analysis shown CKL-BL1 and the index patient’s tumor cells have arisen from a single clone

(matching with VH3-32 clone). STR analysis shows matching of alleles at the D12S391 loci.

Conclusion: We report here for the first time a PDX model of Richter's transformed WM,
developed notably from an Ibrutinib-resistant WM patient. This model can potentially serve as
an invaluable tool for understanding the biology of transformed WM and as in vivo platform for

evaluation of novel therapeutics.
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