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Restoring the Long Noncoding RNA MEG3 Indicates a Potential Role for L))

JAK-STAT Signaling in Chronic Myeloid Leukemia
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Chronic Myeloid Leukemia (CML) is associated with a somatic rear-
rangement, the Philadelphia chromosome [1], which results in the for-
mation of a fusion gene between the breakpoint cluster (BCR) and
Abelson murine leukemia viral oncogene homolog 1 (ABL1). As BCR-
ABL is a constitutively active tyrosine kinase, the treatment of choice is
one of several tyrosine kinase inhibitors (TKI), which have been
shown to be quite effective in increasing the 5-year survival rate of
this disease. There are many factors including side effects, patient dos-
ing preferences, and molecular and clinical staging that determine the
TKI of choice. Not all patients will tolerate a TKI and these also show
lower efficacy in advanced stages of CML [2] including the accelerated
phase (CML-AP) where cells multiply more rapidly and blast phase
(CML-BP) that more closely resembles an acute leukemia. It is in this
space of TKI intolerant or non-responsive CML that Li et al. have per-
formed their work.

They expand on a previous finding that the long noncoding RNA
(IncRNA) maternally expressed 3 (MEG3) shows decreased levels in
CML [3]. In this manuscript they show a decrease of MEG3 transcript
in cells from CML-AP and CML-BP patients and a concordant increase
in methylation of the MEG3 promoter. Treatment with Chidamide, an
HDAC inhibitor that has been evaluated to treat peripheral T cell lym-
phoma (PTCL) [4] was sufficient to remove this methylation and restore
MEGS3 levels. This led to reduced viability and increased apoptosis of
CML-AP and CML-BP patient-derived cells. This treatment decreased
the transcript and protein levels of several epigenetic modifier genes in-
cluding DNMTs and an HDAC. miR-147 was also investigated, due to its
predicted interaction with MEG3, and the two were shown to nega-
tively regulate each other in transfected cell lines. It is unclear in what
contexts this negative regulation is important. In CML patient cells and
cell lines both MEG3 and mir-147 were shown to function similarly.
Both demonstrated decreased expression in all CML stages and restora-
tion of levels decreased proliferation and promoted apoptosis. They
were also shown to decrease those same epigenetic modifiers influ-
enced by Chidamide, thus suggesting they could be mediating the ef-
fects of Chidamide upstream of these proteins rather than being a
downstream consequence of their epigenetic influence.

IncRNAs have been shown to directly interact with proteins among
other functions [5] and the authors conducted RNA- pulldown and
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RNA immune precipitation to identify and confirm proteins bound by
MEG3. DNMT1 and HDAC1, which were demonstrated in prior experi-
ments to be reduced by MEG3 transfection, were shown to interact di-
rectly with MEG3 RNA. Additionally, they demonstrated and
confirmed that MEG3 can bind to several members of the Janus
kinase-signal transducer and activator of transcription (JAK-STAT)
pathway and that expression of MEG3 leads to a reduction in JAK-
STAT signaling. Inhibition of STAT signaling leads to higher levels of
MEGS3 indicating the presence of a feedback loop.

JAK-STAT signaling is important for normal lymphocyte biology and
is dysregulated in multiple cancers, but only frequently mutated in one
[6]. These findings suggest a role for MEG3 in the regulation of JAK-STAT
signaling and it should be examined in those cancers with active STAT
signaling from unknown sources and alternatively to determine if regu-
latory function is maintained in the presence of mutation.

More broadly these findings put forth Chidamide, MEG3, mir-147
and existing JAK-STAT inhibitors as potential therapeutics for CML.
Chidamide is already in use for PTCL and is orally available making it a
promising choice. Alternatively, it is less clear how MEG3 or mir-147,
being that they are RNAs, can be restored as a therapeutic intervention
but these may prove to be useful markers of Chidamide response.
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