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NG2 expression and Glioblastoma      
Glioblastoma (GBM) is the commonest primary brain tumour with
median survival currently around 14 months despite aggressive
therapy. Novel therapeutic strategies are targeted at exploring the
molecular pathways within GBM. Neuroglia (NG) 2 is a cell surface
protein involved in cell proliferation. Within the normal brain, NG2 is
expressed within neural progenitor cells and is co-expressed with Olig2
and PDGFRalpha. In this study the authors compared the proliferative
characteristics and clonogenicity of NG2 positive (+) and negative (-)
cells within primary cell lines derived from patient tumour samples.
They also assessed the tumorigenicity of NG2+ and NG2- cells in vivo
and expression of NG2 within 17 GBM tumour specimens. 

The total number of cells and the proliferation rate was higher
within the GBM NG2+ cells when compared to GBM NG2- cells.
Furthermore, staining with Ki-67 showed a mean proliferation rate of
67% (47-78%) within the NG2+ group when compared to the NG2-
group (P<0.001). The proliferative advantage of NG2+ cells was also
observed in 3 cell lines cultured under 4 different conditions (basic,
serum free, conditioned media and differentiated) confirming that
NG2+ cells are cell autonomous. In order to assess tumorigenicity,
cultured NG2+ and NG2- cells were injected intracranially into
immunocomprimised mice (n=14). Interestingly, 12 tumours were
generated from the NG2+ cells compared to only 2 tumours within
the NG2- group. Array comparative genomic hybridisation (aCGH) of
both cell lines showed a molecular profile similar to that observed in
GBM specimens. However, expression microarray of the two cell
populations revealed overexpression of a variety of genes within the
NG2+ group, specifically those involved in the cell cycle and cell
division. All of the 17 GBM specimens assessed were immunopositive
for NG2 with the proportion of NG2+ cells ranging from 6-77%.
NG2+ cells were noted to reside in a perivascular distribution within
“colonies” with only a few cells co-expressing vascular or pericytic
markers (vWF and PDGFRbeta). Co-expression of NG2 with Olig2 and
PDGFRalpha was observed in up to 80% with variable patterns of
expression when compared to normal brain. 
Reviewer’s opinion: This intriguing study investigated the expression
of NG-2 in GBM in an in vitro and in vivo setting. The authors also
assessed its expression within clinical samples of GBM using
immunocytochemistry. The identification of specific patterns of NG2
expression within clinical samples may identify a subset of patients
with highly proliferative, and therefore, more aggressive disease.
Further studies in order to assess NG2 expression within clinical
material, and its relationship to other markers of cell proliferation,
would be of value.  Furthermore, targeting specific pathways within
proliferating GBM cells may provide an avenue for the development of
novel therapeutics. – SB
NG2 expression in glioblastoma identifies an actively
proliferating population with an aggressive molecular
signature. 
Al-Meyhani MTF, Grenfell R, Narita M, Piccirillo S, 
Kenney-Herbert E, Fawcett JW, Collins P, Ichimura K, Watts C. 
Neuro-Oncology • 2011;13(8):830-45.

GD3 pathway and Glioblastoma    
GD3 is a ganglioside which forms an integral part of the plasma cell
membrane. In the developing brain GD3 Is involved in regulating
cellular migration and apoptosis. In the mature brain GD3 expression
is limited.  However, there is growing evidence GD3 may be involved in
tumour growth and maintenance. Furthermore, GD3A, the acetylated
form of GD3, may inhibit apoptosis and therefore promote tumour cell
survival. In this study the authors investigated the apoptotic effects of
adding haemaglutinin esterase (HE), a de-acetylating agent, to 4
different Glioblastoma (GBM) derived cell lines. Interestingly they also
investigated the efficacy of using baculovirus as a vector for potential
HE delivery into the cell. 

There was a reduction in GD3A in all of the 4 GBM cell lines treated
with each of the 3 different regimens employed (exogenous HE,

transfected monolayer and transduction with AcHE-CMV P<0.05).
Using a cell viability assay, all 4 GBM cell lines showed a statistically
significant reduction in cell viability when compared to the normal
astrocytic cell line where viability was close to 100% (P<0.005).
Furthermore, there was also induction of apoptosis in all GBM cell lines
with the greatest results (55% apoptosis rates), seen within the SNB-
19 GBM lines transduced with HE (AcHE-CMV). In addition, 48% of
GD3 positive cells co-expressed Annexin V indicating early induction of
apoptosis. There was also induction of mitochondrial mediated
apoptosis.  Using a Modified Transwell Boyden Chamber, there was no
evidence of increased cellular invasion within the HE treated cell lines
and results suggested an inverse relationship of intracellular GD3
expression with invasive potential. 

Reviewer’s opinions: The authors have shown that targeting the
GD3 acetylation pathway selectively induces apoptosis and reduces cell
viability within GBM cell lines. They also illustrate a novel therapeutic
approach for drug delivery into tumour cells and discuss some of the
pros and cons of vector based delivery systems. Whilst promising, the
therapeutic potential of such systems needs validated within an in vivo
setting. – SB
Targetting the GD3 acetylation pathway selectively
induces apoptosis in glioblastoma.
Birks S, Danquah JO, King L, Vlasak R, Gorecki DC,
Pilkington GJ. 
Neuro-Oncology • 2011;13(9):950-60.

Bevacizumab and outcome in Glioblastoma    
Antiangiogenic therapies have been somewhat controversial in recent
years. Bevacizumab (an anti- VEGF antibody) has shown improved 6
month Progression Free Survival (PFS) in some studies of Glioblastoma
patients (GBM) with conflicting overall survival (OS). In this
observational study, 36 patients with recurrent GBM (including 3
GBMs with oligodendroglial component, 2 secondary GBMs and 2
gliosarcomas) were treated with Bevacizumab (10mg/kg bi-weekly)
and followed up with MRI at 8 weekly intervals. The images were
screened for new hyperintense T1 weighted pre contrast lesions and CT
imaging was also carried out were available. This was a non
interventional study therefore treatment regimens were decided by the
primary clinician. 78% of patients received chemoradiotherapy and
16% had radiotherapy alone. 2 of the 36 patients were lost to follow
up. The overall response rate was 66.7%. 61.1% (22) of patients
developed new T1 hyperintensive lesions with median time to
development 55 days. There were 14 cases in which the MRI lesions
were confirmed as calcifications on CT scan. However CTs were not
carried out in every case and pre/post treatment CT scans were only
available in 19 patients. Based on the MRI findings, median PFS was
3.5 months (95%CI 2.9-4.1) for patients without T1 hyperintense
lesions compared to 5.8 months (95%CI 4-7.6) in those with new T1
hyperintense lesions (P<0.001). Similarly, OS was 5.0 months (95%CI
2.4-7.5) in patients without new lesions compared to 9.7 (95% CI 6.6-
12.7) in those with new lesions (P<0.006). The 12 month OS was
9.4% versus 33%respectively. There was also a statistically significant
correlation between patients with therapy induced MRI lesions and
overall treatment response (P<0.0001).
Reviewer’s opinions: This small study has shown the development of
T1 hyperintense lesions in GBM patients following treatment with
Bevacizumab. This was an observational, non interventional study in a
relatively heterogeneous group of patients (in terms of histological
diagnosis and treatment regimens). However, the results are intriguing
and suggest that blocking VEGF activity may induce tumour
calcification, which is a potential radiological marker of treatment
response. - SB
Bevacizumab induced tumour calcifications as a
surrogate marker of outcome in patients with
glioblastoma.
Bahr O, Hattingen E, Reiger J, Steinbach JP
Neuro-Oncology • 2011;13(9):1020-9.
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