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Abstract: Glioblastoma multiforme (G.B.M.) represents one of the commonest
intracranial tumor associated with very poor prognosis. Despite recent advances in
genomics and microneurosurgical techniques, chemotherapy regimens, radiation
technology but despite of these mortality and morbidity still remains unacceptable very
high. Various markers are utilized to stratify into different category in a desperate
attempt to find out suitable therapeutic regimen to promote improved neurological
outcome. Authors briefly reviews various biomarkers and utility in management of GBM
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Introduction

Glioblastoma multiforme originates from
astrocytes.!” The different types are markers
are expressed differently in different types and
molecular subtypes of GBM.*'* However, with
the emergence of new molecular biomarkers
and its regulation such as epidermal growth
factor receptor vIII, O°-methylguanine-DNA
methyltransferase, Isocitrate dehydrogenase
mutation."® Further, glioblastoma specific
microRNAs like miR-10b and miR-21 is
labelled as promising prognostic values.

As GBM represent highly malignant
potential is associated with widespread genetic
alterations and protein expression, which is

utilize to categorize into various types and may
have prognostic significance.
biomarkers of

Various molecular

Glioblastoma multiforme includes:

1. O-methylguanine-DNA methyltransferase
(MGMT): It is located on the chromosome
number 10q26, the MGMT gene encodes
proteins, which are consumed in DNA repair.
The methylation of this gene increases the
efficacy of an alkylating agent like
temozolamide after chemoradiotherapy.

2. Epidermal growth factor receptor
(EGFR): Amplification of Epidermal growth
factor receptor and the genetic rearrangement
of EGFR (EGFRVIII) are considered as
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common hallmarks of GBM. GBM has highly
proliferative nature controlled by the presence
of key growth factors and receptors; it can
activate pathways essential for GBM tumor
cells to proliferate and its activation causes
decreased integrity of G1 to S checkpoint in
excessive

the cell cycle, leading to

proliferation. Often presenting itself in
patients with amplified wild-type EGFR,
patients with EGFRVIII

significantly lower survival as compared to

mutation have

those without the mutation (1.4 years).?
3. Platelet-derived growth factor alpha

receptor: It represents a receptor for specific
growth factors whose over expression would
lead to abnormal and uncontrolled cellular
growth. In, GBM may have either A or B
types.?

4. Isocitrate dehydrogenase: is a protein

enzyme coded by genes in chromosome
number 2, whose primary function is catalyze
the oxidative decarboxylation process within
the Krebs cycle.?

5. Tumor protein 53: It codes for a widely

known tumor suppressor protein, p53. It

serves  various roles in  suppressing
tumorigenesis. It is observed at a much higher
rate in secondary GBM (90%) compared to
cases in primary GBM (30%), and may even
remain absent in few primary GBM.* >

II. MICRORNA as biomarkers (MiRNA):

These short RNA non-coding molecules

which are often correlated with progression
and proliferation of GBM cells. The micron
plays a major role in the development and
progression of tumor based on its pathway
modulatory abilities in oncogenic and tumor
suppressor genes. The utilization of miRNA as

molecular biomarkers is being reported to
yield >90% specificity in detection of GBM
itself MiRNA is thought to be an useful
biomarker in oncology for cancer detection
due to its less-invasive approach, mainly from
samples collected from various body fluid and
it also allows patient stratification over the
usual prognostications.®”

1. miR-21: It is expressed in GBM as well as
malignancy of ovary, cervix and lungs.
Modulatory ability of miR-21 lead to affect
tumor suppressor genes such as PTEN, RECK,
FasL and PDCD4.%? It is up regulated in GBM
source sample is CSF, blood and urine. It is
considered as prognostic marker

2. miR-10b: It is considered as prognostic
and predictive marker of GBM. Source sample
is CSF, blood and urine. It is considered as
prognostic marker

3. miR-15b: These are is down regulated in
GBM, and also represents as one of the
prognostic and predictive marker.

4. miR-137: these are usually down
regulated in GBM and presents another
predictive and prognostic GBM marker.!* !

The molecular biomarkers and micro RNA
biomarker were originally were designed and
routinely utilized as drug targets to develop
recent updared therapies. Authors strongly
hope biomarker development and advances in
therapy in near future may protect humanity
against atrocities of the GBM.'>!*

Conclusion

The aggressiveness nurture of GBM,
dictate the urgent need of development of
biomarkers for accurate and early diagnosis
and to

precisely  categorization  for
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responsiveness to  various therapeutic
chemotherapy and other supportive regimen.
The molecular biomarkers and micro RNA
biomarker were utilized as drug targets to
develop therapies. Authors strongly hope
biomarker development and advances in
therapy in near future may protect humanity

against atrocities of the GBM.

Correspondence

Dr. Guru Dutta Satyarthee

Associate Professor,

Department of Neurosurgery,

Room No. 714

Neurosciences Centre, AIIMS New Delhi
E-mail: drguruduttaaiims@gmail.com

References

1. Sasmita AO , Wong YP, Ling APK . Biomarkers and
therapeutic advances in glioblastoma multiforme. Asia
Pac ] Clin Oncol. 2017 Aug 25. doi: 10.1111/ajco.12756.a
2. Shinojima N, Tada K, Shiraishi S, et al. Prognostic value
of epidermal growth factor receptor in patients with
glioblastoma multiforme. Cancer Res. 2003; 63(20):6962—-
6970.

3. Motomura K, Mittelbronn M, Paulus W, et al
PDGFRA gain in low-grade diffuse gliomas. ]
Neuropathol Exp Neurol. 2013; 72(1):61-66

4. Furnari FB, Fenton T, Bachoo RM, et al. Malignant
astrocytic glioma: Genetics, biology, and paths to
treatment. Genes Dev. 2007; 21:2683-2710.

5. Laezza C, D'Alessandro A, Croce LD, et al. p53
regulates the mevalonate pathway in human glioblastoma
multiforme. Cell Death Dis. 2015;6:e1909

6. Akers JC, Ramakrishnan V, Kim R, Skog J, Nakano I,
Pingle S. MiR-21 in the extracellular vesicles (EVs) of
cerebrospinal fluid (CSF): A platform for glioblastoma
biomarker development. PLoS One. 2013;8:c78115.

7. Mishra PJ. MicroRNAs as promising biomarkers in
cancer diagnostics. Biomarker Res. 2014;2:19

8. Niyazi M, Pitea A, Mittelbronn M, et al. A 4-miRNA
signature predicts the therapeutic outcome of
glioblastoma. Oncotarget. 2016;7(29):45764-45775.

9. Si ML, Zhu S, Wu H, Lu Z, Wu F, Mo YY. MiR-21-
mediated tumor growth. Oncogene. 2007; 26(19):2799-
2803.

10. Shah MY, Calin GA. The mix of two worlds: Non-
coding RNAs and hormones. Nucleic Acid Ther.
2013;23:2-8.

11. Griveau A, Bejaud J, Anthiya S, Avril S, Autret D,
Garcion E. Silencing of miR-21 by locked nucleic acid-
lipid nanocapsule complexes sensitize human
glioblastoma cells to radiation-induced cell death. Int J
Pharmacol. 2013;454:765-774.

12. Satyarthee GD, Mahapatra A. KGiant pediatric
glioblastoma multiforme causing primary calvarial
erosion and sutural diastasis presenting with enlarged
head. J Pediatr Neurosci. 2015 Jul-Sep; 10(3): 290-293.
13, Rajeshwari M, Kakkar A, Nalwa A, Suri V, Sarkar C,
Satyarthee GD, Garg A, Sharma MC.WNT-activated
medulloblastoma  with melanotic and myogenic
differentiation: Report of a rare case. Neuropathology.
2016 Aug;36(4):372-5

14. Satyarthee GD, Sudhan MD, Mehta VS. Pilocytic
Midbrain Astrocytoma Presenting with Fresh Bleed after
Twenty-one-years Survival Following First Surgery: A
Unique Case of Longest Brainstem Glioma Survival. J
Neurosci Rural Pract. 2016 (Suppl 1):588-S90.



