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W76: Alternative Mutations and Isoform Dysregulation in MYD88 in
Waldenstrom’s Macroglobulinemia.

Amanda Kofides, Maria Demos, Nickolas Tsakmaklis, Lian Xu, Xia Lu, Guang Yang, Manit
Munshi, Jiaji Chen, Christopher J. Patterson, Maria Luisa Guerrera, Cristina Jimenez, Gloria
Chan, Jorge J. Castillo, Steven P. Treon and Zachary R. Hunter.

Background

Mutations in MYD88 are found in over 90% Waldenstrom’s Macroglobulinemia (WM) patients,
nearly all of which correspond to the c.978T>C mutation resulting in an p.Leu265Pro
substitution at the protein level. Increasingly, the use of allele specific PCR (AS-PCR) to detect
the ¢.978T>C MYD88 mutation is being used in clinical pathology for diagnostic purposes.
However, other activating mutations have been detected in MYD88 in WM patients. In this study
we screened 734 patients with WM by AS-PCR for MYD88 ¢.978T>C MYD88 followed by
Sanger sequencing to clarify negative results for non-MYD88 L265P mutations.

Methods

DNA from CD19+ selected bone marrow mononuclear cells were used for the MYD88 ¢.978T>C
AS-PCR assay as previously described (Xu et al Blood 2013) in patients with a confirmed
diagnosis of WM. For patients wild-type for MYD88 ¢c.978T>C by AS-PCR, Sanger sequencing
of the open reading frame of MYD88 was performed for both DNA and RNA that were
simultaneously isolated from CD19+ selected cells. DNA was also used to validate the presence
of ¢.978T>C by Sanger. Previously published next generation sequencing data on 77 WM
patients and 34 healthy donors was analyzed using Salmon.

Results

Of the 734 unigue WM patients screened in this study, 688 (93.7%) tested positive for the
€.978T>C mutation. To confirm these results, Sanger sequencing at the DNA level covering the
€.978T>C mutation was performed in 361/688 (52.5%) of these patients confirming the
presence of the mutation in 100% of the cases. Notably, this revealed one patient with two
somatic mutation in addition to c.978T>C. Of the 46/734 (6.3%) that tested as wild-type, 18 had
cDNA available to screen for alternative MYD88 mutations. Of these, 14/18 (77.8%) were
confirmed to be truly wild type for MYD88 and 4/18 (22.2%) were found to harbor alternative
MYD88 mutations making up 0.5% of the study population. Taken together 692/734 (94.3%) of

patients were found to harbor somatic MYD88 mutations.

Of the four patients with alternative MYD88 mutations, one patient had a dinucleotide

substitution that also resulted in p.Leu265Pro but tested as wild-type by AS-PCR, two patients
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each had one mutation previously documented mutation (V217F and S243N) and one patient
had a mutation that was synonymous at the protein level (p.Phe277Phe) of uncertain
significance. The patient with the ¢.978T>C mutation that also was found to express two novel
alterations had a mutation in the polypyrimidine track and one resulting in p.Gly259Gly in the
primary transcript but presents as a highly disruptive p.V199E in the shorter regulatory isoforms.
This is similar to ¢.978T>C which presents as p.L265P in the primary transcripts but acts as a
stop loss in the shorter isoforms. We therefore looked for evidence of isoform level
dysregulation in MYD88 and found highly significant and distinctive MYD88 isorform signatures
for MYD88 mutant, MYD88 wild-type and healthy donor samples (Figure 1).

Conclusions
MYD88 c.978T>C is the most prevalent mutation in WM presenting in over 93% of the samples.
Distinct isoform usage patterns and isoform specific mutational effects are highly suggestive of

a functional role for MYD88 splicing in WM pathogenesis.

Figure 1. MYD88 isoforms in tumor samples from MYD88 mutated and wild-type WM patients,
and B-cells from healthy donors. The percentage of individual MYD88 isoforms (each color

coded) is depicted for patient and healthy donor samples.
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