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W79: Deregulated expression of PTBPs are associated with altered splicing in
Myeloma (MM) and Waldenstrom’s macroglobulinemia (WM).
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Epigenetic changes are frequent in MM and WM. Our studies identified different patterns of
splicing alterations in MM patients. Studies of 77 WM patients identified similar types of
splicing. Importantly, splicing alterations were detected in genes that regulated splicing itself
(PTBP1 , SF1) (ASH Abstract 2017). Previously, in MM and WM we identified novel splice
variants in HAS1 (hyaluronan synthase 1) gene. Alternative splicing of the HAS1 gene in MM B
cells predicts for poor survival. Aberrant HAS1Vb was detected 32% of 37 WM patients. Single
cell analysis demonstrated HAS1Vb transcripts in a majority of individual malignant cells (97-
76%) of patients with WM. Expression of HAS1 variants arising from intron retention appears to

be exclusive to malignant B lineage cells.

To identify the causes of aberrant splicing (intron retention), we focused on PTBP (PTBP1, 2,
and 3) proteins that play a critical role in intron excision as lariat structures. Expression levels of
the PTBPs were evaluated in PC from 20 MGUS, 33 SMM (smoldering MM), and 41 MM
patients, as well as 5 healthy donor (HD) samples (NPC). We observed progressively
increased deregulation of PTBPs in clonal PCs from MGUS, SMM, and MM. PTBP1 showed a
progressive increase, whereas PTBP3 transcripts exhibited progressive downregulation, with
progression from NPC to MM. PTBP1 and PTBP2 expression remained the same in NPC and
sMM, with a distinct differential expression of these transcripts with progression to active MM. In
WM patients expression of PTBP1 and PTBP3 was relatively high compared to PTBP2 which
was ~50% lower than. Protein analysis of PTBP1 and PTBP2 in WM cell lines (BCWM1 and
MWCL1) confirmed deregulated expression of PTBP1 and PTBP2 at protein level. PTBPs
upregulation was pronounced when MM and WM cell lines were cocultured with BM stromal
cells (MMBMSC) derived from patient BM. We detected increased proliferation and decreased
apoptosis in MM cell lines overexpressing PTBPs, when cocultured with MMBMSC but not
HDBMSC. To evaluate PTBP effects on altered splicing (intron retention), we knocked down

and/or overexpressed PTBPs in MM cell lines and assessed PDL1 splicing. PDL1 is spliced in ~
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30% of 90 MM patients. After PTBPs knockdown in MM cells we detected PDL1 splice variant
downregulation  with proportional upregulation of wild-type PDL1 levels; concurrently,
proliferation was decreased and apoptosis increased. To evaluate splicing alterations in the
context of the MM BM microenvironment, PDL1 splicing, and PTBPs transcript and protein
expression, after coculture with MMBMSC or HDBMSC. We observed time-dependent PDL1
splice variant upregulation, and higher levels of PTBP1/2 in MM cells. RNA-seq analysis and
western blotting showed that MMBMSC culture with tumor cells increased intron retention, and
altered SF expressions, including PTBPs in BMSC.

Next, in MM and WM patients, we sequenced regions of HAS1 with intron retention. Using
bioinformatics, we identified sequence insertion (T stretch), with specific binding sites for
PTBPs. Using a HAS1 minigene and an ex vivo splicing assay, we showed that T stretch
recurrently in MM and WM patients leads to the production of HAS1Vb with partial intron
retention. To evaluate whether PTBPs are regulated post-transcriptionally, PTBP transcripts
were screened through miRPath database and identified miRNAs targeting PTBPs. We
evaluated the expression of those miRNAs in MM (99 patients) and WM (11 patients); miRNA
targeting PTBP1 is downregulated in these patients.

Overall, our studies indicate that deregulated PTBP expressions in MM and WM drive aberrant
splicing and splice variant switching, induced by coculture with BMSC; conversely, that
analogous changes are induced in cocultured BMSC. Our studies indicate deregulated
expression of the PTBPs in disease pathogenesis and suggest novel targets for therapeutic

intervention.
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