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ABSTRACT

Osteosarcoma is a genetically complex cancer, thus there are increasing efforts to identify biomarkers and regulators within the epigenome that can better predict
patient outcomes and provide new therapeutic targets. In this commentary, we have evaluated the work of Peng and colleagues on the identification and function of
the signaling axis circ_0088212/miR_520 h/APOAL1 in osteosarcoma. We provide the context of how novel it is to demonstrate the anti-tumor functions of APOA1 and
not just correlative gene expression with patient outcome. We further postulate why some studies involving circRNAs in osteosarcoma contradict one another. We
conclude that the study performed by Peng and colleagues was performed with enough rigor to give confidence that circ_0088212 is a bona fide tumor suppressor in

osteosarcoma.

Circular RNAs (circRNAs) are becoming increasingly useful as a
biomarkers and therapeutic targets to treat various cancers. These gene
expression regulators share similar molecular functions as micro RNAs
and can exhibit both antitumor and pro-tumorigenic effects depending
on the context. Thus, circRNAs can be classified as tumor suppressors or
oncogenes. CircRNas are covalently closed/looped single-stranded RNA
molecules, created by back-splicing of the pre-mRNA and commonly
considered as splicing errors. But recently a large number of circRNAs
have been identified to be associated with the progression of several
cancers, including osteosarcoma [1-3].

In the article by Hao Peng and colleagues, they recently studied a
novel circRNA, circ_ 0088212, that was identified by bioinformatic
analysis to have putative biological functions as a tumor suppressor in
osteosarcoma [4]. Furthermore, through bioinformatic analysis an
interacting miR and a target gene were implicated in a signaling axis
that could regulate osteosarcomagenesis. The in-depth characterization
of the circ_.0088212/miR-520 h/APOA1 axis confirmed the bio-
informatic assumptions that in osteosarcoma circ_0088212 is down-
regulated, which results in a lack of inhibition of miR-520 h. The
overexpression of miR-520 h in osteosarcoma allows for transcriptional
silencing of the cell adhesion gene APOAL.

The APOAL is the major protein of high density lipoprotein with an
unknown mechanism regarding cancer, but numerous studies have
shown that APOA1 expression is down regulated in several cancers and
that low expression portends a worse prognosis [5]. It is hypothesized

that APOA1 dampens the cancer hallmark of tissue inflammation, thus
supporting the finding by Peng et al. that APOA1 inversely correlates
with osteosarcoma progression [4]. The overexpression experiments of
APOAL1 highlighted that APOA1 expression not only associates with
osteosarcoma, but it functions as a tumor suppressor. The decrease in
cell migration and invasion and the increase in apoptosis in the presence
of oe-APOA1 (overexpression) support these conclusions. These results
should encourage others to look beyond the correlative data to the
tumor suppressor functions of APOA1 in other cancers.

CircRNAs are not novel regulatory elements in osteosarcoma. The
following table highlights known circRNAs and their target miR
(Table 1).

The circRNAs are molecular sponges that generally inhibit the
oncogenic actions of the miRs; however, there are some examples where
binding can enhance the transcriptional regulation of miRs. While
circRNAs and miRs have been studied for more than a decade in oste-
osarcoma, they are no less enigmatic after a decade of research. This can
partly be attributed to the genomic complexity seen in osteosarcoma
samples making it difficult to find consistent patterns across multiple
samples. However, general trends should be ascertained regardless of
the cohort origination and variations seen in genomic instability. It is
when results completely contradict each other in the field of biomarkers
in osteosarcoma that leaves the scientific community scratching their
heads.

Recently two studies were published independently from similar
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Table 1

CircRNAs and known miR targets.
circRNA Target miR
circ_0001564 miR-29¢-3p
circ-0016347 miR-214
circGLI2 miR-125b-5p
circ-03955 miR-3662
circ-0001785 miR-1200
circPVT1 miR-52b
circ_NT5C2 miR-448
circ_0009910 miR-449a

geographic areas and similar demographic patient cohorts on circRNAs
and their regulation on osteosarcoma cells. Both groups identified the
circRNA through human clinical samples and validated their claims with
benchtop science. Alarmingly, the two separate groups shared con-
trasting data for the same circRNA in the same disease state. In the study
by Wu et al., they presented their findings that circCRIM1 was down-
regulated, similar to circ 0088212, thus acting as a tumor suppressor in
osteosarcoma [6]. In juxtaposition to this study, Liu et al., demonstrated
one year earlier that circCRIM1 was overexpressed in osteosarcoma,
drawing the conclusion that circCRIM1 acts an oncogene to facilitate
osteosarcomagenesis [7].

Despite using very similar approaches between the two studies, one
slight difference is that the Liu et al. study confirmed that they were
indeed measuring circRNA by performing RNase R degradation experi-
ments [7]. One possible explanation is that these circRNAs undergo
isoform switching between their linear form and the circular form [8].
While yet unproven, it would be fascinating if a linear RNA and a closed
loop of the same sequence had opposing molecular functions. In the
current study by Peng and colleagues, they performed the requisite
RNase R treatments on their isolated samples to confirm that they indeed
were measuring and testing the effects of the circular isoform of
circ_0088212 [4].

Osteosarcoma is a complicated cancer with rampant genomic insta-
bility. Markers that can be consistently associated with outcomes could
prove beneficial in the detection and management of this disease. Even
more advantageous is the identification of a signaling axis with known
contributions to the progression of the disease. Peng and colleagues have
identified such a signaling axis in osteosarcoma with respect to
circ_0088212/miR-520h/APOA1 [4]. Understanding that miR-520h is
the overexpressed driver in this axis promoting osteosarcoma progres-
sion, it is feasible to provide circ_ 0088212 mimetics to exert an anti-
cancer effect on these cells.
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