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Cell lines serve as important disease model and used for drug development and offer clues into 

the mechanisms of disease pathology and progression. However, the genomic profiling for WM 

cell lines remains limited. We therefore performed whole genome sequencing (WGS) of the 

MYD88 mutated WM cells lines BCWM.1, MWCL-1, RPCI-WM1, as well as BCWM.2 along with 

its primary tumor and patient germline using Complete Genomics platform. Whole transcriptome 

sequencing was also performed using Illumina HiSeq. The MYD88 L265P was identified in 

BCWM.1, MWCL-1, RPCI-WM1 cells, whereas both BCWM.2 and corresponding primary tumor 

cells carried MYD88 S243N G/A mutation. No mutations in the C-terminal domain of CXCR4 

were identified in any of the WM cell lines. No copy number alterations (CNA) were observed in 

BCWM.1, while MWCL-1 showed an amplification in chromosome 11q and deletions in 17p, 

17q, X and Y. Amplifications in chromosomes 5p, 6p, 7q, 9p, 11q, 14q, 18q, 19q, and 21q and 

deletions in chromosomes 3p, 6q, 9p, 13q, 18q, 19q, Xp, Xq, and Y were seen in RPCI-WM1. 

Both BCWM.2 and the corresponding primary tumor cells shared a trisomy in chromosomes 3 

and 12, as well as a deletion of 6q and full amplification of 6p. Non-recurring translocations were 

also identified by WGS for all WM cell lines, and together with CNA are depicted in Circos plots 

shown in Figure 1. Mutations predicted to impact protein function were identified from the WGS 

dataset using an ExAC allele frequency cut off of < 0.01%, scaled phred CADD scores > 20, 

SIFT scores closest to 0 and PolyPhen scores closest to 1. Variants were further checked for 

expression and validated in WM samples and/or healthy donor B-cells by transcriptome 

analysis. Table 1 depicts those mutated genes identified by this algorithm. A guanine nucleotide 

exchange factor for M-Ras GTPases, RAPGEF6 mutation was identified solely in BCWM.1, 

whereas two different point mutations in tumor suppressor TP53 were seen in RPCI-WM1 and 

MWCL-1, respectively. Mutations found in BATF3, a leucine zipper transcription factor known to 

interact with JUN and JUNB, and signal transduction kinase CDK18 were also seen in RPCI-

WM1. A LYN I297N mutation, a component of B-cell receptor (BCR) and CD19 signaling, was 

identified in BCWM.2, and its corresponding primary tumor sample but not germline. In 

BCWM.2, mutations in histone deacetylase HDAC5, tumor suppressor RUNX3, B-cell 
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transcriptional activator SPI1, and AKAP9, an anchor protein that binds to the regulatory subunit 

of protein kinase A (PKA) were also seen. The findings constitute the first comprehensive 

genomic profiling of WM cell lines, and depict important structural and variant differences 

among BCWM.1, MWCL-1, RPCI-WM1, and BCWM.2 cells. 

 

 

Figure 1. Circos plots for WM cell lines depicting structural variants. 
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Table 1. Validated mutations in WM Cell lines. 

WM Cell Line
Symbol Location Allele Amino Acid SIFT PolyPhen ExAC AF CADD

BCWM.2 MYD88 G/A 251 S/N deleterious(0) - 29.7

BCWM.2 LYN T/A 297 I/N deleterious(0) - 33

BCWM.2 AKAP9 C/T 1276 R/* - - - 36

BCWM.2 HDAC5 T/G 236 H/P deleterious(0) - 23.6

BCWM.2 RUNX3 C/A 141 V/L - 35

BCWM.2 SPI1 G/C 227 Q/E deleterious(0) - 27.2

MYD88 T/C 265 L/P deleterious(0) 0.0002 32

BCWM.1 RAPGEF6 C/G 242 R/P - 26.3

RPCI-WM1 CDK18 G/A 189 R/Q - 35

RPCI-WM1 BATF3 C/T 78 R/Q deleterious(0) - 26.6

RPCI-WM1 TP53 C/T 273 R/H benign(0.303) 0.0002 27.3

MWCL-1 TP53 A/G 143 V/A deleterious(0) - 23.1
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