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The enzyme methyl-guanyl-methyl-transferase (MGMT) is a 
relevant protein that repairs the DNA that counteracts the 
effect of temozolamideon GBM. 
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The methylation of the promoter of the MGMT gene has been related to a greater 
survival (overall survival and progression-free survival) of the GBM patients.  

Background



The quantification of the methylation status of MGMT could be a significant 
prognostic and predictive parameter: Proposal for the inclusion of the study of 

MGMT methylation in gliomas for clinical decision making.

.

Background

MGMT promoter methylation status is 
a predictive biomarker for elderly 
patients with glioblastoma: Elderly 
patients with unmethylated GBM do 
not benefit from chemotherapy



Pyrosequencing is the technique of choice in the study of MGMT methylation in 
clinical practice.

Background



Pyrosequencing. Technical aspects: 
1. Lack of agreement in the cut-off point (although the value of 10% predominates). 

2. To test four discriminative CpGislands is sufficient.
3. To use external positive and negative controls.

4. The use of FFPE tumor samples has been validated.

Variability in the number of CpGdetermined: 4 to 62

Zhao et al. Word J SurgOncol2016

Background



Macrophages CD163+ in GBM

The clinical samples of GBM contain a variable number of non-neoplastic 
cells whose DNA ("unmethylated" MGMT) could lead to an underestimation 
of the level of MGMT methylation in tumor cells: the clinical sample of GBM 
should be as pure as possible, for example by macrodissection.

Background

Idoateet al.

MGMT expression in non-tumoral cells



Background & objectives

There are a few studies about the prognostic
value of the quantification by pyrosequencing
of tumor obtained by usingmacrodissectionof
formalin-fixed paraffin-embedded (FFPE)
samplesin GBM.



Methods (I)
Å A retrospective review of the clinical and pathological characteristics of a large 

series of 60 GBM, well characterized clinically and molecularly, (period 2009-16). 

Å Tumor FFPE samples were macrodissected: Necrotic, angiogenicand dense 
inflammatory areas were discarded out.

Å In all cases the percentage of tumor cells in the macrodissectedtumor sample 
was >40%. 



Methods (II)
Å A quantitative determination of the MGMT methylation status was made by 

pyrosequencing.

Å Four highly discriminating methylated/unmethylatedCpGislands were tested.

Å External methylated and unmethylatedcontrols were used.

Å The final result was obtained by averaging the methylation percentage of the 
CpGislands in each case.

Å Internal control was used as a sensor of quality of the technique.

CGACGTTCGCAGGTTTTCGT
TGA TGTTTGTAGGTTTTTGT
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Methods (III)

ÅTwo approaches to data management were evaluated:
ï 1. Considering the cut-off of 25% according to the literature (Dunn J, Br J 

Cancer. 2009; 101: 124-131. Reifenberger G, Int J Cancer. 2012; 131: 1342-
1350).

ï 2. Considering the methylation factor divided in quartiles (<5% , 5%-9.4%, 
9.4-20% and >20% methylation).

ÅThe results were correlated with relevant clinical and 
oncological parameters.

ÅA complete statistical study was applied.



1.The morphology of GBM ǿƛǘƘ ƘƛƎƘƭȅ ƳŜǘƘȅƭŀǘŜŘ όҗнр҈ύ aDa¢ ƛǎ ǎƛƳƛƭŀǊ 
to the conventional one. 

2. The MGMT hypermethylationdoes not associate to IDH1 mutation.

Female, 70 years old,
seizure, left occipital lobe, 
IDH1 no mut, EGFR 
amplificated.

Female, 55 years old, 
syncope, right temporal 
lobe, IDH1 no mut, EGFR no 
amplificated.
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