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Introduction: Bing-Neel syndrome (BNS) is a rare manifestation of Waldenström 

Macroglobulinemia (WM), with direct infiltration of the cranial nervous system (CNS) by 

malignant lymphoplasmacytic lymphoma (LPL) cells. Patients present with varying neurological 

symptoms and notable radiographic abnormalities.  MYD88L265P mutation, although not specific, 

can be detected in BNS.  Management involves systemic and/or intrathecal chemo-

immunotherapy with variable response rates. The overall prognosis of BNS is extremely poor 

with all patients eventually having a fatal outcome. Ibrutinib (approved for WM) can cross the 

blood brain barrier with some reports demonstrating transient responses in BNS patients.  In 

addition to the rarity of this entity, another major limitation in developing new/optimal therapeutic 

strategies for BNS is lack of preclinical models to decipher biology and to screen potential 

therapeutics.  We therefore attempted to develop a preclinical model of BNS.   

Index patient:  Our patient was a 66-year-old-male who presented with neurological symptoms 

with eventual diagnosis of IgM/κ+ MYD88L265P-
 BNS. Treatment with ibrutinib resulted in partial 

remission lasting 11 months after which rapid progression in disease (both in the CNS and in 
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the peripheral lymphoid tissue) caused the demise of the patient.  Tumor tissue from the CNS 

was collected (posthumously) under a protocol approved by the Mayo Clinic Institutional Review 

Board. 

Materials and methods:  The index patient’s right facial nerve (CNVII), brain parenchyma and 

cerebellar tissues were harvested. Brain tissue was minced, and digested with collagenase. The 

filtered cells were cultured in RPMI-1640 medium for 30 days. Immunophenotyping of tumor 

cells was performed using flow cytometry and IgM secretion quantified by ELISA.  ASO-PCR 

was used to determine MYD88L265P status, IGHV sequence analysis to determine clonality 

between the cell line and the index patient, and STR-analysis for DNA fingerprinting. Epstein-

Barr virus (latent membrane protein-1) RNA was examined by PCR analysis. 

Results: CNS harvested tumor cells attained autonomous growth by Day 30 (post-autopsy) with 

a doubling time of 18 hours.  Morphologically, these cells termed CKL-BN1 (Chanan-Khan Lab-

Bing Neel1) show lymphoplasmacytic features with κ-light chain restriction. Flow cytometry 

demonstrated the cells to be IgM+, CD45+, CD38+, CD107a+, CD272+, CD200+, CD10+, CD24+, 

CD20+, CD23+ and CD138-, CD27-, CD11c- (Fig.1). This immunophenotype of the cells matched 

with the LPL cells from primary bone marrow of our patient. IgM level was 276.7±3.80ng/ml; 

compared with RPCI-WM1 cells (≈213.4±4.86ng/ml, Fig. 2).  MYD88L265P was not detected and 

IGHV sequencing showed restricted usage of VH3-32; shared between both this new cell line 

and the primary tumor cells from the index patients, thus validating the origin of the cell line and 

its derivation from the index patient. Notably CKL-BN1 cells were negative for EBV-LMP1 

expression. 

Conclusions:  To the best of our knowledge, CKL-BN1 is the first cell line ever developed from 

the CNS tissue of a BNS patient. Our analyses confirmed that CKL-BN1 cells are clonally 

derived from the index patient’s BM WM cells and carry a similar immunophenotype.  At the 

meeting, we will be presenting a comprehensive genomic and immunophenotypic analysis of 

these cells, along with the capability of CKL-BN1 cells to infiltrate murine CNS (akin to BNS).   
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Fig. 1: Phenotypic characterization of CKL-BN1 cell 

 

Fig. 2: Determination of IgM levels in CKL-BN1 cell 

 


