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Background

The enzyme methyguanytmethyl-transferase (MGMT) is a
relevant protein that repairs the DNA that counteracts the

effect of temozolamideon GBM.
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Background

Themethylation of the promoter of the MGMT genéas been relatedo a greater
survival(overall survival and progressiofree survival) ofthe GBM patients.
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Background

Theguantification of the methylation status of MGMT could be a significant
prognostic and predictive parameter: Proposal for the inclusion of the study of
MGMT methylation ingliomasfor clinical decision making.
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Michael Weller, Martin van den Bent, Kirsten Hopkins, Jérg C Tonn, Roger Stupp, Andrea Falini, Elizabeth Cohen-Jonathan-Moyal, Didier Frappaz,
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Background

Pyrosequencings the technique of choicé the study of MGMT methylation in
clinical practice.
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Background

PyrosequencingTeghnicabaspeets
1. Lackof agreement in thecut-off point (althoughthe value of 10%redominates).
2. To test fourdiscriminativeCpGislandsis sufficient.

3. Touse externabpositive and negative controls.

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

www.impactjournals.com/oncotarget/ Oncotarget, Vol. 7, No. 38

Research Paper
Validation of the high-performance of pyrosequencing for
clinical MGMT testing on a cohort of glioblastoma patients from
a prospective dedicated multicentric trial

Véronique Quillien!, Audrey Lavenu’’, Frangois Ducray'®, Marie-Odile Joly*®,
Olivier Chinot®, FrédéricFina’, Marc Sanson®, Catherine Carpentier®, Lucie Karayan-
Tapon”'’, Pierre Rivet'’, Natacha Entz-Werle'''?, Michéle Legrain'', Emmanuéle
Lechapt Zalcman'’, Guenaelle Levallet'’, Fabienne Escande!’, Carole Ramirez'’,
Dan Chiforeanu’s, Elodie Vauleon', Dominique Figarella-Branger®'®

Table 1 The profiles of eligible studies

Publication  Study Country  Age of patient Cutoff value CpGs Sample wurce  No. mtients” Disease stalus Treatment expenience Score in
year PQ NOS
2015 Dae Cheol Kim Korea 514 264-8732) )% 5CpGs  FFPE 104 Newly diagnosed N all patients treated with TMZ 5
GME
2015 Roben W Ragking®  Austialia 583 (25.0-850) 2% 5CpGs  FFPE 303 Newly diagnosed  Surgery + radiotherapy + TMZ+ [
GMB adjuvant TMZ
205 Rober W Ragking®  Austialia 578 223-843) 9% 5CpGe FFPE 303 Newly diagnosed  Surgery + radiotherapy + TMZ+ 5
GMB adjuvant TMZ
2014 Veronique Quilien  France 58 21.0-730) 9% 16 CpGs  FFPE 1 Newly diagnosed  Stupp pratocal 5
GME
2014 UK 53 #1-60) 10% 16CpGs  FFPE 25 Re ithigh- POV OR two TMZ schedules 5
gr ME
2014 Dong Shen China 56 B5-71) 10% 12CpGs  FFPE 128 Surgery + radistherapy + TMZ+ 5
A adjuvant TMZ
2m2 Guido Reffenberge  Gemmany 74 (700-866) 8% 5CpGe  Frezensample 85 Newly diagnosed  Treated with alkylating agents 5
GMB
2012 Veronique Quilien  France 575 R1.0-730) 8% 5CpGs  FFPEand fiezen 99 Newly diagnosed  Standard care treatment 5
sample GMB
2011 Miyuki Una Bazl 502 (148) 0% 5CpGs  Frozensample 29 Newly diagnosed for 5
GME
201 Shani Mulholland Sweden  NA 10% 16 CpGs  Frozen sample 362 GME ent (no TMZ) 5
2009 1 Dunn UK 55 {18-68) 10% 12€pGs  FFPEorfiozen 108 Newly diagnosed  Surgery + radiotherapy + TMZ+ 5
sample GME adjuvant TMZ

FFPE formalin-fied paraf

mhedded, PCV chemotherapy procotol procamiazing, CONU, and vincristine

*The number of patients whaose methylation status of MGMT promoter was measured successfully by PSQ
EThis publication included two independently studies, Australian cohort (AGOG) and American cohort (UCLA)

Variability in the number a€pCGdetermined: 4 to 62

Zhao et al. Word SurgOncol2016



Background

Theclinical samples of GBM containva@riable number of hoAneoplastic

cellswhose DNA (inmethylated' MGMT) could lead to an underestimation
of the level of MGMT methylation in tumocells: theclinical sample of GBM

should be as pure as possible, for examplerogcrodissection

MGMT expression in notumoral cells Macrophages CD163+ in GBM

MGMT CD68
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FIGURE 2. MGMT staining of non-neoplastic brain components. A, Images of hematoxylin and eosin staining (a), MGMT staining
(b), and CD3 staining (c) of G12 tumor are shown. *Vessel in tumor region. B, G2 section contains both reactive (a) and normal
(b) capillary vessels, with both expressing MGMT. C, Examples of MGMT and CD68 stainings are shown (G1, a-¢; G14, d-f).
Hematoxylin and eosin images of the same regions are also shown (although the sections were semiserial at best). Scale bar,
100 pm.

Idoateet al.

Careful Exclusion of Non-neoplastic Brain Components
is Required for an Appropriate Evaluation of
O%-methylguanine-DNA Methyltransferase

Status in Glioma
Relationship Between Immunohistochemistry and Methylation Analysis

Ken Sasai, PhD*
Lei Wo
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Background & objectives

There are a few studies about the prognostic
value of the quantification by pyrosequencing
of tumor obtained by using macrodissectionof

formalin-fixed  paraffin-embedded (FFPE)
samplesin GBM
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Methods (1)

A A retrospective review of the clinical and pathological characteristics of a large
series of 60 GBM, well characterized clinically and molecularly, (period 2D8)9

A TumorFFPE samples wersacrodissectedNecrotic,angiogenicand dense
inflammatory areas were discarded out.

=

A Inall cases the percentage of tumor cells in theacrodissectedumor sample
was >40%.



Methods (I1)

A quantitative determination of the MGMT methylation status was made by
pyrosequencing.

Four highly discriminating methylatedinmethylated CpGislands were tested.
External methylated andinmethylated controls were used.

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

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

S I T

Internal Internal
oooooooooooooo

Unmethylated WGAGTOGCAGGTTTAGT Methylated CGACGTTLGCCAGGTTMGT
PNA TGATGTTIGIAGGTTTIGT DNA CGACGTLGTAGGTTTOGT

* * * *

Controlunmethylated blood “Control methylated: Cell line
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Methods (llI)

A Two approaches to data management were evaluated:

I 1. Considering the cuoff of 25% according to théterature (Dunn J, Br J
Cancer2009; 101 124131 Reifenberger G, Inf Cancer2012; 1311342

1350).

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

A The results were correlated with relevant clinical and
oncological parameters.

A A complete statistical study was applied.
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Results

1.The morphology osSBMg A i K KA 3K
to the conventional one.
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2. The MGMThypermethylation does not associate to IDH1 mutation.

| Positive and
negative

controls

46%
MGMT
methylation
status

27%
MGMT
methylation
status

Internal
control

Internal
control
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Female, 70 years old,
seizure, left occipital lobe,
IDH1 nanut, EGFR
amplificated

Femalep5years old,
syncope, right temporal
lobe, IDH1 nanut, EGFR no
amplificated
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