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Can telomerase activity be unleashed to refine
prognosis within ependymoma subgroups?
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Ependymoma is the third most common brain tumor in chil-
dren, which can arise anywhere along the neuroaxis. Although
historically considered one entity since the 1920s, recent stud-
ies have confirmed that supratentorial and posterior fossa
ependymoma are completely different entities, particularly with
respect to their cell of origin."2 Despite this, past and current
clinical trials still consider ependymoma as one morphologi-
cally homogeneous entity.

Recent integrative genomic studies have revealed dis-
tinct subgroups of pediatric intracranial ependymoma.
Particularly there are 2 groups of posterior fossa epend-
ymoma and 2 groups of supratentorial ependymoma.?*
Within the posterior fossa there are 2 distinct subgroups:
posterior fossa A (PFA) is characterized by promoter hyper-
methylation, younger age distribution, and a very poor
prognosis, whereas posterior fossa B (PFB) arises in older
children and adolescents and has a good prognosis.® In the
supratentorial compartment, the majority of cases belong
to the v-rel avian reticuloendotheliosis viral oncogene
homolog A (RELA) group, characterized by the presence
of fusions of C110rf95 to RELA that can serve as a reliable
diagnostic marker and appears to have a worse prognosis.?
Yes-associated protein 1 (YAP1) fusions define a rare sub-
group of supratentorial ependymoma of young children with
a good prognosis.* In the posterior fossa, children under 8
are almost exclusively PFA, while in the supratentorial com-
partment almost all true ependymomas are within the RELA
group.® As such, more robust clinical risk stratification is
required for future clinical design. Although a morphologi-
cal classification exists dividing tumors into classic and ana-
plastic histologies, this has essentially no clinical utility due
to wide interobserver variability, and there are drastically
different ratios of anaplastic to classic depending on the
trial cohort and conflicting survivals in different cohorts.® In
the posterior fossa, extent of resection is the most powerful
predictor of outcome within PFA; however, robust molecular
markers are urgently needed.

Telomere maintenance is one of the hallmarks of can-
cer and the mechanism securing cancer cell survival in case
of cellular crisis. Recently, a large study of 31 tumor types
demonstrated that human telomerase reverse transcriptase
(hTERT) was expressed in 73% of human cancer. In a third of
cases the mechanism of telomerase activation was explained
by hTERT promoter mutation, amplification, or chromo-
somal rearrangement. A majority of remaining hTERT mRNA
expressing tumors carried hTERT promoter methylation.” In
ependymoma, hTERT mRNA expression and promoter meth-
ylation have been suggested to have prognostic significance
specifically in posterior fossa ependymoma; however, it has
been unclear if this was simply a reflection of PFA versus
PFB.8&?°

In this issue of Neuro-Oncology, Gojo et al'® report a sin-
gle center cohort of consecutive frozen ependymomas evalu-
ated using telomeric repeat amplification protocol (TRAP)
and a validation cohort for hTERT promoter methylation.*
In a very elegant and comprehensive integrated analysis,
the authors explore the relation of hTERT enzymatic activ-
ity, mMRNA expression, and promoter methylation in epend-
ymoma in a subgroup-dependent manner. This is indeed
one of the first studies to evaluate a biomarker within the
defined ependymoma subgroups rather than across all
anatomical compartments. When restricting their analy-
sis to only PFA ependymoma, they find a clear relationship
between elevated hTERT enzymatic activity and a poor prog-
nosis. Five PFBs were also evaluated and found to have low
hTERT enzymatic activity. Interestingly, there is a low corre-
lation between hTERT enzymatic activity and hTERT expres-
sion or promoter methylation, and hTERT mRNA expression
and promoter methylation had no prognostic value within
PFA. This clarifies a previous controversy regarding the role
of hTERT methylation and expression in the clinical stratifi-
cation of posterior fossa ependymoma. In addition, hTERT
activity was associated with chromosome 1q gain, which
was previously described as a poor prognostic marker, and
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the authors demonstrated the possible mechanism of this
association with expression of E26 translocation variant
3. Although limited by small numbers, the RELA group of
supratentorial ependymoma had uniformly high levels of
hTERT activity, and levels of TERT promoter methylation.
Overall it indicates that the TRAP assay evaluating hTERT
enzymatic activity might be a promising tool to identify
patients with a favorable prognosis in an otherwise poor
prognostic subgroup (PFA) (Fig. 1). Although prospective
validation of these findings in clinical trial cohorts is cru-
cial, this raises the prospect that within PFA ependymoma,
patients can be easily stratified by telomerase activity into
PFA-TELOMERASE_HIGH and PFA-TELOMERASE_LOW
groups. Evaluation of frozen tissue from cooperative stud-
ies integrating hTERT enzymatic activity, molecular sub-
group, 1q status, and extent of resection has the potential
to provide a robust risk stratification to prioritize patients
for novel therapies.

This study represents a step forward in how we
approach putative biomarkers of ependymoma, particu-
larly the evaluation of a marker in a subgroup-depend-
ent manner. Despite being distinct tumor entities,
supratentorial and posterior fossa ependymoma share

similar names for historical reasons, and in 2017 combin-
ing these 2 entities into single clinical trials is analogous
to primitive neuroectodermal tumor and medulloblas-
toma being considered a single entity." There are some
important limitations, however, that need to be consid-
ered prior to adopting this approach in a clinical setting.
This study evaluated a small cohort of patients with com-
plete resections. Considering the crucial role of surgi-
cal resection in the risk stratification of posterior fossa
ependymoma, it would be important to evaluate the
value of hTERT activity across the entire clinical spec-
trum of PFA ependymoma.® Nevertheless, this study not
only provides a promising new biomarker within high
risk posterior fossa ependymoma, but also suggests
that perhaps elevated hTERT enzymatic activity may be
responsible for radiation resistance, thus contributing to
the poor survival.

Future clinical trials in Europe and possibly in North
America will mandate the collection of fresh frozen tis-
sue; therefore, prospective evaluation of the prognostic
significance of hTERT activity can be potentially validated.
Commercial kits are available to evaluate hTERT activ-
ity where small tissue quantities are required and the
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enzymatic activity is more stable than mRNA, suggesting
that it may be a suitable clinical test. Although prospec-
tive clinical validation requires prospective evaluation
in a molecularly informed cohort, hTERT activity offers a
novel and promising tool to risk-stratify patients with PFA
ependymoma.
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