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Background: The O6-methylguanine- DNA methyltransferase (MGMT) gene is 
frequently silenced by promoter hypermethylation in malignant gliomas and this has 
been pinpointed as an epigenetic mechanism reducing MGMT expression levels. The 
status of MGMT promoter hypermethylation and its relation to tumor progression 
in gliomas is under extensive study and previous studies have shown conflicting 
results on the significance of this epigenetic biomarker in relation to the tumor 
phenotype and clinical outcome. So, in our study, we assessed the role of the 
epigenetic biomarker; MGMT promoter methylation status, in high-grade glioma 
patients and correlated the results with the tumor phenotype and clinical outcome. 
Methods: The study included 40 high-grade glioma patients, assessed for MGMT 
promoter methylation status using methylation-specific PCR (MSP), and correlated 
the results with clinico-histopathological parameters and survival using appropriate 
statistical methodologies. Results: MGMT promoter methylation analysis revealed 
65% of patients with the methylated promoter and 35% with unmethylated ones 
with no significant prognostic or predictive implications related to different 
treatment modalities (surgical, chemotherapy or radiation), recurrence rate, or 
overall survival. Conclusion: MGMT promoter methylation status role is not 
definitive in directing high-grade glioma patients’ clinical decision making. Further 
studies are needed for investigating its role as an epigenetic marker in high-grade 
gliomas in Egyptian patients. 

Keywords: Alkylating agents, DNA Methylation, Epigenetics, Gliomas, MGMT 
Promoter. 
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INTRODUCTION 
Central nervous system (CNS) tumors constitute 
about 3% of all primary malignant tumors and 
18% of all malignant tumors (primary and 
secondary) in Egypt (Ibrahim et al., 2014). 
Gliomas make up approximately 30% of all CNS 
tumors and 80% of all malignant brain tumors 
(Ostrom et al., 2014). Gliomas are defined and 
graded based on histological features, and 
pathology is fundamental to predict prognosis 
and to guide the correct patient management. 
However, pathological diagnosis can be rather 
subjective and allows considerable inter-
observer variability. Therefore, in a significant 
number of patients, the histological diagnosis 
and corresponding expected clinical outcome 

does not match. Unfortunately, the histological 
examination does not help distinguishing 
tumors responding or not responding to the 
therapy precisely (Goodenberger and Jenkins, 
2012). 

Recent studies presented molecular genetic 
analyses as a new approach that could detect 
subsets of morphologically identical tumors 
with different clinical behavior (diagnostic 
markers), describing their prognosis more 
effectively (prognostic markers). Molecular 
biological studies may lead to the discovery of 
gene-based predictors of therapeutic response, 
helping to guide currently available therapies 
more rationally (predictive markers) (Wang et 
al., 2015). In the past two decades, several 
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biomarkers that provide diagnostic or 
prognostic/predictive information for 
malignant gliomas were under continuous 
study. However, for most of the molecular 
changes recorded, this does not justify a 
designation as malignant glioma biomarkers, 
because biomarkers should provide unique 
diagnostic, prognostic, or predictive 
information exceeding that reached by mere 
histological classification. In this regard, the 
number of molecular biomarkers in neuro-
oncology to date is limited to a few alterations; 
as O6-methylguanine methyltransferase 
(MGMT) promoter methylation status ( Wang et 
al., 2015). 

The MGMT gene, on chromosome 10 [10q26], is 
frequently silenced by promoter 
hypermethylation in diffuse gliomas and thus, 
has been pinpointed as an epigenetic 
mechanism reducing MGMT expression levels. 
The status of MGMT promoter 
hypermethylation and its relevance to tumor 
progression in malignant gliomas is currently 
under extensive study (Möllemann et al., 2005). 
It is also suggested that it occurs concurrently 
with hypermethylation of multiple genes and 
has an association with tumor grade (Dong et 
al., 2001). Clinical studies have previously 
demonstrated that MGMT promoter 
methylation is a positive prognostic marker that 
renders tumors more sensitive to radiation 
(Wick et al., 2009). Substantial evidence 
indicates that the methylation level of MGMT is 
a positive predictive marker for the 
responsiveness of newly diagnosed malignant 
gliomas to alkylation agents (Mur et al., 2015). 

Currently, despite the variability of the clinical 
responses of glioma patients to different 
treatment modalities, the majority of Egyptian 
malignant glioma patients especially GBM are 
presently treated in a uniform standardized 
way. This standardized way follows a ‘one fits 
all’ therapeutic approach, regardless of the 
individual molecular characteristics of the 
tumor that most likely affect the patient’s 
prognosis. Consequently, many patients display 
minor improvement and major therapy-related 
toxicities. So, the prognostic or predictive value 
of molecular epigenetic markers is likely to play 
a significant role in the future clinical 
management of malignant glioma patients 

(Dietel et al., 2015). Therefore, we assessed the 
epigenetic marker, MGMT promoter 
methylation status, in patients with high-grade 
glioma. Moreover, we correlated these results 
with their tumor phenotype and clinical 
outcome aiming to better classification of 
Egyptian glioma patients that may help in their 
clinical decision-making.  

METHODS 
Study Population and Clinical Characteristics 

The study assessed retrospectively forty (40) 
formalin-fixed paraffin-embedded (FFPE) blocks 
for patients with malignant gliomas fulfilling the 
WHO criteria of GBM. The FFPE blocks (9 
females and 31 males) were collected from the 
archives of  the Pathology Department, 
University Hospitals, Egypt, from 2010 to 2013. 
Inclusion Criteria were: (1) initial pathological 
diagnosis of WHO grade 3 (analplastic 
astocytoma and anaplastic oligodendroglioma) 
or 4 gliomas (GBM) (2) age range from 35-65 
years old; (3) both sexes (males and females). 
Exclusion Criteria were: (1) Patients with other 
types of malignant tumors or with brain 
metastasis; (2) Patients with no follow-up 
records. The clinical data included the patients’ 
medical history and histopathological report. 
The medical history included: personal history, 
present history, history, and surgical history; the 
extent of surgery, post-operative irradiation, 
chemotherapy, overall survival. The 
histopathological diagnoses of all specimens 
were classified according to the WHO 
classification of tumors of the central nervous 
system (Louis et al., 2007).  

DNA Extraction from FFPE blocks 

DNA Extraction was done using QIAamp DNA 
formalin-fixed paraffin-embedded (FFPE) tissue 
kit procedure (Qiagen, Germany, Cat no. 56404) 
to extract DNA from the FFPE blocks ( 4 sections 
each 4–5µm thickness) collected in sterile 
Eppendorf tubes (11). Extracted DNA was 
subjected to bisulfite treatment using EpiTect 
Fast DNA Bisulfite Conversion Kit (Qiagen, 
Germany, Cat no. 59824) was used for this step 
for efficient conversion and purification of DNA 
prepared from FFPE specimens, resulting in the 
conversion of unmethylated cytosine residues 
into uracil, leaving the methylated cytosines 
unchanged.  
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2.1. Methylation Specific PCR 

Bisulfite converted DNA was then amplified 

using methylation-specific PCR (MSP) using 

HotStarTaq d-Tect Polymerase (Qiagen, 

Germany). Control reactions were performed 

with undertaking methylation-specific PCR 

(MSP) to ensure that the PCR primers are 

specific for the detection of methylated or 

unmethylated DNA. For performing control 

reactions, methylated bisulfite converted DNA, 

unmethylated bisulfite converted DNA, and 

genomic DNA was used. 25μl of the EpiTect 

Master Mix and RNase-free water were 

dispensed into each PCR with primer solutions 

and template DNA (<200 ng/50 μl reaction) to 

each PCR tube. Primers used to detect 

unmethylated and methylated MGMT 

sequences, respectively, encompassed: U-

MGMT-forward 

TTTGTGTTTTGATGTTTGTAGGTTTTTGT and U-

MGMT-reverse 

AACTCCACACTCTTCCAAAAACAAAACA (81 bp), 

M-MGMT-forward 

TTTCGACGTTCGTAGGTTTTCGC, M-MGMT-

reverse GCACTCTTCCGAAAACGAAACG (67 bp). 

The three steps cycling of the MSP 

encompassed denaturation for 15s at 94°C, 

then annealing for 30s at 59.5°C, and extension 

for 30s at 72°C for 35 cycles. Finally, gel 

electrophoresis was done using agarose gel 3% 

concentration and the gel was taken to the UV 

transilluminator and photographed for 

documentation and analysis. 

In silico data analysis 

Genomic sequence data were retrieved from 

NCBI. Functional and structural analysis of the 

MGMT gene was performed via ensemble 

software. Several databases were used for 

protein analysis (peptide full sequence 

identification, secondary structure prediction 

conserved domains, and essential domains 

identification) including Ensemble, Protein Data 

Bank, UNiProt/SwissProt, and Potter. 

Subcellular localization was determined using 

the compartment program. Protein-protein 

interaction data was retrieved using STRING 

database version 10.  

 

 

Statistical Analysis 

Data were analyzed using SPSS for windows 

version 18 package (IBM Corp., Armonk, NY, 

USA). Statistical analysis was done guided by the 

objectives of the study and included 

appropriate descriptive and analytic statistical 

methods. Two-sided Chi-square and Fisher’s 

exact tests were used for testing the null 

hypothesis. Mantel-Haenszel and ANOVA tests 

were used to estimate the common odds ratio 

(ORs) and to test whether the overall degree of 

association is significant. ORs with 95% 

confidence interval (CI) were calculated. Kaplan 

Meier curve was used for the association 

between clinicopathological data of the overall 

survival and disease-free survival among our 

study population. The cut-off for statistical 

significance was p < 0.05.  

RESULTS 
The clinico-pathological findings of the study 
population 

The clinico-pathological findings of malignant 

glioma patients were summarized in Table 1. 

Patients were classified into 6 groups according 

to the tumor site of the glioma. The most 

prevalent tumor site was in the frontal lobe 

representing 45% of the study population. GBM 

was the most prevalent tumor type in our study, 

representing 82.5% of the study population. All 

specimens had a higher grade of the tumor; 

grade III and IV representing 17.5% and 82.5% 

of the study population. According to the 

treatment modality of glioma patients, they 

were classified into two groups with most of the 

study population was treated by surgical 

resection of the tumor followed by 

radiotherapy representing 92.5% of the study 

population. Regarding the recurrence status of 

glioma; 80% of patients didn’t show recurrence 

of glioma during their lifetime. Patients were 

categorized into 3 groups according to their 

overall survival (OS) and disease-free survival 

(DFS). The mean OS of the study population was 

19.05 ± 8 months. The mean DFS of patients was 

16.37 ± 8.3 months, with no significant changes 

between the OS and DFS results.  
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Table 1. Clinico-pathological findings of the study 
population (n=40). 

Variable Number Percentage 
Age   
≥35 6 15% 
≥45 22 55% 
≥55 12 30% 
Sex   
Males 31 77.5% 
Females 9 22.5% 
Tumor site   
Frontal 18 45% 
Temporo-parietal 13 32.5% 
Parietal 4 10% 
Fronto-parietal 2 5% 
Fronto-temporal 2 5% 
Corpus Callosum 1 2.5% 
Histopathological 
Diagnosis 

  
Anaplastic Astrocytoma 4 10.0% 
Glioblastoma Multiforme 33 82.5% 
Anaplastic 
Oligodendroglioma 

3 7.5% 
Pathological Grade   
Grade III 7 17.5% 
Grade IV 33 82.5% 
Treatment Modalities   
Surgery and 
chemotherapy 

3 7.5% 
Surgery and radiation 37 92.5% 
Recurrence   
Non-recurrent 32 80.0% 
Recurrent 8 20.0% 
Disease-free Survival 
(months) 

  
≤ 12  8 20% 
≤ 24  22 55% 
≤ 36 10 25% 
Overall Survival (months)   
≤ 12  7 17.5% 
≤ 24  23 57.5% 
≤ 36 10 25.0% 

 
The incidence map of MGMT Promoter 
methylation status across the brain revealed a 
higher incidence of methylated MGMT 
Promoter (42.5%) in the frontal lobe than those 
of non-frontal origin. These findings revealed a 
preferential distribution of MGMT Promoter 
methylation and implied the distinctiveness 
among different brain lobes that need further 
research to know the reason for this 
preferential distribution. 

Description and Analysis of MGMT Promoter 
Methylation Status 

Our results for MGMT gene Promoter 
methylation status showed three variable 
presentations on gel electrophoresis; where the 
unmethylated patients are represented as a 

single visible band in the unmethylated lane 
only, while methylated cases are demonstrated 
as a single visible band in the methylated lane 
or represented as 2 bands in both the 
methylated and unmethylated lanes (Figure 1). 
MGMT gene promoter showing methylation 
status was always accompanied by 
amplification in the unmethylated reaction as 
well. This is to be expected since the original 
tissue sections contained a mixture of tumor 
and non-malignant tissue. The presence of an 
unmethylated promoter served as an internal 
amplification control that could be used to 
assess the quality and quantity of DNA. 
Therefore, only tumor specimens that 
contained a visible methylated signal, with or 
without an additional unmethylated signal, 
were interpreted as positive for the MGMT 
promoter methylation. 

In our present study, MGMT Promoter 
methylation status was successfully determined 
by MSP in 40 tumor specimens, (26, 65%) 
showed detectable methylated MGMT 
promoter, whereas (14, 35%) were 
unmethylated. For GBM specimens specifically, 
63% had a detectable methylated MGMT 
promoter. The frequency of methylation in both 
gender (66.7%) methylated female patients 
versus (64.5%) methylated male patients 
(p=0.617) shows no significant difference with 
Odds ratio (95% confidence interval) = 0.91 
(0.18-4.36). 

Association of MGMT Promoter Methylation 
Status and Clinicopathological Findings 
Characteristics 

There is no statistical significance between the 
methylated and unmethylated results in 
relation to the clinico-pathological data of 
patients, demographic, clinical, or pathological 
characteristics (Table 2). 

The median OS among our study population 
was 17 months with a two-year survival rate of 
25%. Methylation status had no impact on OS 
(p=0.726) nor DFS (p=0.500) (Figures 2 and 3). 

Structural genomic analysis of MGMT Gene 

The MGMT gene is located on chromosome 
10q26.3 from position 129,467,190 to position 
129,770,983 (303794 bases long) (homo sapiens 
assembly; GRCh38.p2:CM000667.2) (Figure 4). 
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It is intronless; consisting of six exons. The gene 

has five transcripts on the forward strand 

(ENSG00000170430.10). There are 84 

regulatory elements located in the region of 

MGMT. The protein-coding region spans 624 

nucleotides; these encoded the 207 amino acid 

residues with molecular mass 21646 Da. 

Promoter analysis revealed the presence of GC-

boxes at positions -484, -428, -367, and -120. 

Structural and functional analysis of MGMT 
protein 

The Methylated-DNA--protein-cysteine 

methyltransferase protein is a single 

polypeptide chain consisting of 207 amino acid 

residues with a molecular weight of 21646 Da. 

It is involved in cellular defense against the 

biological effects of O6-methylguanine (O6-

MeG) and O4-methylthymine (O4-MeT) in DNA 

repairs the methylated nucleobase in DNA by 

stoichiometrically transferring the methyl group 

to a cysteine residue in the enzyme. This is a 

suicide reaction: the enzyme is irreversibly 

inactivated; Belongs to the MGMT family. The 

MGMT protein is predicted to be located in the 

nucleus (Figure 5). The protein-protein 

interaction network is depicted in Figure 5 

revealed physical and functional associations 

with other proteins and demonstrated some 

enriched biological processes which are related 

to the cellular response to DNA damage 

stimulus, DNA repair, negative regulation of 

DNA metabolic process, regulation of DNA 

metabolic process, and isotype switching. 

Table 2. Clinico-pathological findings of patients according to MGMT gene promoter methylation status (n=40). 

Variables Unmethylated Methylated P-value OR (95% CI) 

Age     
≥35 2 (33.3) 4 (66.7) 0.646 1.0  
≥45 9 (40.9) 13 (59.1)  0.72 (0.10-4.82) 
≥55 3 (25.0) 9 (75.0)  1.50 (0.17-12.7) 
Gender     
Female 3 (33.3) 6 (66.7) 0.306 1.0 
Male 11 (35.5) 20 (64.5)  0.90 (0.18-4.36) 
Tumor Site     
Frontal 8 (33.3) 10 (66.7) 0.448 1.0 
Temporo-parietal 5 (38.5) 8 (61.5)  1.28 (0.29-5.47) 
Parietal 0 (0.0) 4 (100.0)  7.28 (0.34-155) 
Fronto-parietal 1 (50.0) 1 (50.0)  0.80 (0.04-14.8) 
Fronto-temporal 0 (0.0) 2 (100.0)  4.04 (0.17-96.1) 
Corpus Callosum 0 (0.0) 1 (100.0)  2.42 (0.08-67.5) 
Histopathological Diagnosis     
Anaplastic Astrocytoma 1 (25.0) 3 (75.0) 0.902 1.0 
Glioblastoma Multiforme 12 (36.4) 21 (63.6)  0.58 (0.05-6.25) 
Anaplastic Oligodendroglioma 1 (33.3) 2 (66.7)  0.66 (0.02-18.1) 
Pathological Grade     
Grade III 2 (28.6) 5 (71.4) 0.592 1.0 
Grade IV 12 (36.4) 21 (63.6)  0.70 (0.11-4.17) 
Treatment Modalities     
Surgical and chemotherapy 1 (33.3) 2 (66.7) 0.724 1.0 
Surgical and radiological 13 (35.1) 24 (64.9)  0.92 (0.07-11.1) 
Recurrence     
Non-recurrent 12 (37.5) 20 (62.5) 0.507 1.0 
Recurrent 2 (25.0) 6 (75.0)  1.80 (0.31-10.3) 

Values are presented as number (percentage). A two-sided Chi-square test was used. CI, confidence interval; OR, odds ratio. OR (95% CI) at 
methylated vs unmethylated. 
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Figure 1. Methylation status of the MGMT gene promoter in glioma patients presented on ethidium bromide-stained 3% 
agarose gel, as determined by Methylation-Specific PCR Assay. Lane 1 (L1): 50bp DNA Ladder. G, glioma; M, methylated, 
MC, methylated control; MP, methylated primers; U, unmethylated; UC, unmethylated Control; UP, unmethylated 
primers. 

Figure 3. Kaplan Meier curve for the association between MGMT methylation status and overall survival and disease-free 
survival among our study population (n=40). Cum, cumulative; mo, month(s). Log Rank (Mantel-Cox) test was used. 

 
 

(A) (B) 

 

 

Figure 2. Association between MGMT promoter methylation status (A)  and overall survival (B) disease-free 
survival (n=40). Data are presented as box plot (median and quartile).  

  

 
Figure 4. MGMT Gene in genomic location: bands according to Ensembl, locations according to GeneLoc (and/or Entrez Gene 
and/or Ensembl if different). Genomic Locations for MGMT Gene. chr10:129,467,190-129,770,983(GRCh38/hg38) 
(https://www.genecards.org 
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Figure 5. Functional annotation and enrichment analysis of human MGMT protein. (A) Subcellular localization of MGMT 
protein. The MGMT protein is localized mainly in the nucleus. The confidence of association is noted by the grade of green 
color with the highest confidence shown by a darker color. The image was derived from Compartments: Subcellular 
localization database, depending on automatic text mining of the biomedical literature and sequence-based predictions (Data 
source: Compartment database). (B) Protein-protein interaction (PPI) network. STRING version 10.5. was used to explore 
known and predicted direct physical and indirect functional associations. The network is composed of 11 nodes and 30 edges, 
with an average node degree of 5.45 and an average local clustering coefficient of 0.84 (PPI enrichment p-value = 9.9.e- 05). 
The functional enrichment biological process is represented by node colors (https://www.genecards.org). 
 
DISCUSSION 
Generally, promoter methylation is recognized 
as an important epigenetic mechanism of tumor 
suppressor gene inactivation during tumor 
development. Several previous studies have 
shown that these epigenetic markers can be 
used as potential therapeutic targets to reverse 
the methylation (Esteller et al., 2000; Bearzatto 
et al., 2000; Burgess et al., 2008). Methylation is 
also known to play an important role in the 
recurrence of high-grade gliomas (Ma et al., 
2013). 

Several prognostic markers studied in malignant 
glioma have given rise to a paradoxical situation 
(Gömöri et al., 2012), therefore exploring new 
or validating of existing methylation biomarkers 
which may help glioma diagnosis, prognosis, or 
treatment decisions are important (Wager et 
al., 2008). Thus, understanding the association 
of promoter methylation status between 
MGMT across different types of high-grade 
gliomas and their relevance as to how they 
could determine tumor progression and 
influence survival is hence necessary.  

According to our knowledge, our study is one of 
the first to assess the methylation status of 
MGMT gene promoter status in high-grade 
glioma Egyptian patients and detecting its 
correlation with clinic-pathological variables 
including patients’ survival status.  

From our work experience, we can deduce that 
MSP successfully allowed us to assess MGMT 
promoter methylation status among our study 
population and archival tissue proved to be 
adequate for this testing, hence the protocol 
could be easily incorporated into our routine 
surgical pathology practice.  

Generally, the frequency of MGMT promoter 
methylation ranges from 30% to 60% in GBM 
(Majchrzak-Celińska et al., 2015) indicating a 
slightly higher incidence among our study 
population than the previously reported 
findings. However, our results were closely 
similar to the previously reported frequencies 
(Hegi et al., 2005; Eoili et al., 2007; Wick et al., 
2007; Gorlia et al., 2008; Brandes et al., 2009; Li 
et al., 2016; ).  

So, in our study, we attempted to clarify 
whether MGMT methylation is a biomarker of 
clinical outcome in high-grade gliomas and if it 
has a predictive role for therapy or prognostic 
value for classic clinico-pathological factors to 
help to solve this treatment decision problem 
among Egyptian high-grade glioma patients. But 
our results didn’t detect statistically significant 
correlations, including that for the treatment 
modality. On the contrary, other researchers 
(Capper et al., 2008; Weller et al., 2009; Spiegl-
Kreinecker et al., 2010) detected a significant 
role for MGMT Promoter methylation status as 
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a prognostic and predictive biomarker apparent 
in the response to chemoradiation using TMZ. 
This can be explained by the relatively small 
sample size or due to the presence of 
heterogeneous groups of patients with 
different glioma subtypes and who underwent 
different treatment regimens mainly radiation 
only after surgery and lack of detailed 
treatment follow-up history.  

The median OS and DFS in our study population 
are in line with other published studies (Gorlia 
et al., 2008; Brandes et al., 2009; Brell et al., 
2011). These studies also illustrated difficulties 
in identifying significant determinants of 
patient survival in relation to MGMT Promoter 
methylation status. This can be attributed to the 
relatively small sample size, which may be a 
limiting factor in achieving statistical 
significance with a less controlled and more 
heterogeneous study population than well-
designed prospective clinical trials.  

Considering the technical part of our study, the 
method used in our study; MSP method, has 
been proved to be a sensitive method for 
assessing MGMT promoter methylation in 
tumor specimens (Linz et al., 2010); which can 
be done on FFPE tumor tissues. Our protocol 
using MSP yielded a good recovery of 
amplifiable DNA by the commercial DNA 
Methylation kit (Qiagen, Germany). Despite a 
recent report arguing in favor of the feasibility 
and reliability of MSP analysis, suggesting it 
could be routinely implemented in the clinical 
setting, the use of MSP is often considered not 
to be so straight forward (Cankovic et al., 2007; 
Kagan et al., 2007;  Shen et al., 2007).  

Generally, MSP protocol has technical 
challenges during the initial validation steps as 
tissue necrosis, the infiltrating growth pattern 
of gliomas causing low DNA yields from 
specimens. In our study population, cutting 
thicker sections and selecting tissue blocks with 
the greatest amount of tumor involvement 
tended to improve the yield of amplifiable DNA. 
In addition, incorporating positive methylated 
DNA and negative unmethylated DNA controls 
in parallel with patient specimens during the 
bisulfite reaction and PCR amplification steps 
assured us that optimal conditions were 
maintained during all testing steps. 

CONCLUSIONS 
Our study didn’t show conclusive prognostic or 
predictive value for MGMT gene promoter 
methylation in relation to the clinical and 
pathological data in high-grade glioma patients. 
Methylation-specific PCR protocol used in our 
study to assess MGMT promoter methylation 
status could be easily incorporated into the 
routine surgical pathology practice but the 
results should be interpreted cautiously to help 
identify glioma patients that may benefit from 
alkylating agents chemotherapy. Further 
studies are necessary to replicate and confirm 
our results, and also to identify the role of 
MGMT Promoter methylation in disease 
development and progression. 

Abbreviations: MGMT, O6-MethylGuanine-
DNA Methyltransferase; MSP, Methylation 
Specific PCR; CNS, Central nervous system; DFS, 
disease-free survival; FFPE, formalin-fixed 
paraffin-embedded; GBM, Glioblastoma 
Multiforme; TMZ, Temozolomide; OS, overall 
survival; OR, odds ratio; CI, confidence interval; 
G, glioma; M, methylated, MC, methylated 
control; MP, methylated primers; U, 
unmethylated; UC, unmethylated Control; UP, 
unmethylated primers. 

CONFLICT OF INTEREST 
Authors declare that they have no conflicts of 
interest.  

FUDING 
There is no financial support for this study. 

REFERENCES  
Bearzatto, A., Szadkowski, M., Macpherson, P., 

Jiricny, J. and Karran, P., 2000. Epigenetic 
regulation of the MGMT and hMSH6 DNA 
repair genes in cells resistant to methylating 
agents. Cancer research, 60(12), pp.3262-3270. 

Brandes, A.A., Franceschi, E., Tosoni, A., Benevento, 
F., Scopece, L., Mazzocchi, V., Bacci, A., Agati, 
R., Calbucci, F. and Ermani, M., 2009. 
Temozolomide concomitant and adjuvant to 
radiotherapy in elderly patients with 
glioblastoma: correlation with MGMT 
promoter methylation status. Cancer: 
Interdisciplinary International Journal of the 
American Cancer Society, 115(15), pp.3512-
3518. 



O6-MethylGuanine-DNA Methyltransferase (MGMT) Promoter Methylation Status Analysis in High-Grade Gliomas.  
 

 

 

IJCBR Vol. 5(1): 65-74.  73 

Brell, M., Ibáñez, J. and Tortosa, A., 2011. O6-
Methylguanine-DNA methyltransferase protein 
expression by immunohistochemistry in brain 
and non-brain systemic tumours: systematic 
review and meta-analysis of correlation with 
methylation-specific polymerase chain 
reaction. BMC cancer, 11(1), p.35. 

Burgess, R., Jenkins, R. and Zhang, Z., 2008. 
Epigenetic changes in gliomas. Cancer biology 
& therapy, 7(9), pp.1326-1334. 

Cankovic, M., Mikkelsen, T., Rosenblum, M.L. and 
Zarbo, R.J., 2007. A simplified laboratory 
validated assay for MGMT promoter 
hypermethylation analysis of glioma specimens 
from formalin-fixed paraffin-embedded 
tissue. Laboratory Investigation, 87(4), pp.392-
397. 

Capper, D., Mittelbronn, M., Meyermann, R. and 
Schittenhelm, J., 2008. Pitfalls in the 
assessment of MGMT expression and in its 
correlation with survival in diffuse 
astrocytomas: proposal of a feasible 
immunohistochemical approach. Acta 
neuropathologica, 115(2), pp.249-259. 

Dietel, M., Jöhrens, K., Laffert, M.V., Hummel, M., 
Bläker, H., Pfitzner, B.M., Lehmann, A., 
Denkert, C., Darb-Esfahani, S., Lenze, D. and 
Heppner, F.L., 2015. A 2015 update on 
predictive molecular pathology and its role in 
targeted cancer therapy: a review focussing on 
clinical relevance. Cancer gene therapy, 22(9), 
pp.417-430. 

Dong, S.M., Pang, J.C.S., Poon, W.S., Hu, J., To, K.F., 
Chang, A.R. and Ng, H.K., 2001. Concurrent 
hypermethylation of multiple genes is 
associated with grade of oligodendroglial 
tumors. Journal of Neuropathology & 
Experimental Neurology, 60(8), pp.808-816. 

Eoli, M., Menghi, F., Bruzzone, M.G., De Simone, T., 
Valletta, L., Pollo, B., Bissola, L., Silvani, A., 
Bianchessi, D., D'Incerti, L. and Filippini, G., 
2007. Methylation of O6-methylguanine DNA 
methyltransferase and loss of heterozygosity 
on 19q and/or 17p are overlapping features of 
secondary glioblastomas with prolonged 
survival. Clinical Cancer Research, 13(9), 
pp.2606-2613. 

Esteller, M., Toyota, M., Sanchez-Cespedes, M., 
Capella, G., Peinado, M.A., Watkins, D.N., Issa, 
J.P.J., Sidransky, D., Baylin, S.B. and Herman, 
J.G., 2000. Inactivation of the DNA repair gene 
O6-methylguanine-DNA methyltransferase by 
promoter hypermethylation is associated with 
G to A mutations in K-ras in colorectal 
tumorigenesis. Cancer research, 60(9), 
pp.2368-2371. 

Gömöri, É., Pál, J., Kovács, B. and Dóczi, T., 2012. 
Concurrent hypermethylation of DNMT1, 
MGMT and EGFR genes in progression of 
gliomas. Diagnostic pathology, 7(1), p.8. 

Gorlia, T., van den Bent, M.J., Hegi, M.E., Mirimanoff, 
R.O., Weller, M., Cairncross, J.G., Eisenhauer, 
E., Belanger, K., Brandes, A.A., Allgeier, A. and 
Lacombe, D., 2008. Nomograms for predicting 
survival of patients with newly diagnosed 
glioblastoma: prognostic factor analysis of 
EORTC and NCIC trial 26981-22981/CE. 3. The 
lancet oncology, 9(1), pp.29-38. 

Hegi, M.E., Diserens, A.C., Gorlia, T., Hamou, M.F., De 
Tribolet, N., Weller, M., Kros, J.M., Hainfellner, 
J.A., Mason, W., Mariani, L. and Bromberg, J.E., 
2005. MGMT gene silencing and benefit from 
temozolomide in glioblastoma. New England 
Journal of Medicine, 352(10), pp.997-1003. 

Ibrahim, A.S., Khaled, H.M., Mikhail, N.N., Baraka, H. 
and Kamel, H., 2014. Cancer incidence in Egypt: 
results of the national population-based cancer 
registry program. Journal of cancer 
epidemiology, 2014. 

Kagan, J., Srivastava, S., Barker, P.E., Belinsky, S.A. 
and Cairns, P., 2007. Towards clinical 
application of methylated DNA sequences as 
cancer biomarkers: a joint NCI's EDRN and NIST 
workshop on standards, methods, assays, 
reagents and tools. 

Li, Q.J., Cai, J.Q. and Liu, C.Y., 2016. Evolving 
molecular genetics of glioblastoma. Chinese 
medical journal, 129(4), p.464. 

Linz, U., 2010. Commentary on effects of 
radiotherapy with concomitant and adjuvant 
temozolomide versus radiotherapy alone on 
survival in glioblastoma in a randomised phase 
III study: 5-Year analysis of the EORTC-NCIC trial 
(Lancet Oncol. 2009; 10: 459-
466). Cancer, 116(8), pp.1844-1846. 

Louis, D.N., Ohgaki, H., Wiestler, O.D., Cavenee, 
W.K., Burger, P.C., Jouvet, A., Scheithauer, B.W. 
and Kleihues, P., 2007. The 2007 WHO 
classification of tumours of the central nervous 
system. Acta neuropathologica, 114(2), pp.97-
109. 

Ma, R., de Pennington, N., Hofer, M., Blesing, C. and 
Stacey, R., 2013. Diagnostic and prognostic 
markers in gliomas–an update. British journal 
of neurosurgery, 27(3), pp.311-315. 

Majchrzak-Celińska, A., Paluszczak, J., Szalata, M., 
Barciszewska, A.M., Nowak, S., Kleszcz, R., 
Sherba, A. and Baer-Dubowska, W., 2015. The 
methylation of a panel of genes differentiates 
low-grade from high-grade gliomas. Tumor 
Biology, 36(5), pp.3831-3841. 

Möllemann, M., Wolter, M., Felsberg, J., Collins, V.P. 
and Reifenberger, G., 2005. Frequent promoter 



 Abdallah et al., 2020 
 

 

 

 IJCBR Vol. 5(1): 65-74. 74 

hypermethylation and low expression of the 
MGMT gene in oligodendroglial 
tumors. International journal of cancer, 113(3), 
pp.379-385. 

Mur, P., De Lope, Á.R., Díaz-Crespo, F.J., Hernández-
Iglesias, T., Ribalta, T., Fiano, C., García, J.F., 
Rey, J.A., Mollejo, M. and Meléndez, B., 2015. 
Impact on prognosis of the regional distribution 
of MGMT methylation with respect to the CpG 
island methylator phenotype and age in glioma 
patients. Journal of neuro-oncology, 122(3), 
pp.441-450. 

Ostrom, Q.T., Bauchet, L., Davis, F.G., Deltour, I., 
Fisher, J.L., Langer, C.E., Pekmezci, M., 
Schwartzbaum, J.A., Turner, M.C., Walsh, K.M. 
and Wrensch, M.R., 2014. The epidemiology of 
glioma in adults: a “state of the science” 
review. Neuro-oncology, 16(7), pp.896-913. 

Shen, L., Guo, Y., Chen, X., Ahmed, S. and Issa, J.P.J., 
2007. Optimizing annealing temperature 
overcomes bias in bisulfite PCR methylation 
analysis. Biotechniques, 42(1), pp.48-58. 

Spiegl-Kreinecker, S., Pirker, C., Filipits, M., Lötsch, 
D., Buchroithner, J., Pichler, J., Silye, R., Weis, 
S., Micksche, M., Fischer, J. and Berger, W., 
2010. O 6-Methylguanine DNA 
methyltransferase protein expression in tumor 
cells predicts outcome of temozolomide 
therapy in glioblastoma patients. Neuro-
oncology, 12(1), pp.28-36. 

Voutiadou, G., Papaioannou, G., Gaitatzi, M., 
Lalayanni, C., Syrigou, A., Vadikoliou, C., 
Saloum, R., Anagnostopoulos, A. and 
Athanasiadou, A., 2013. Monosomal karyotype 
in acute myeloid leukemia defines a distinct 
subgroup within the adverse cytogenetic risk 
category. Cancer Genetics, 206(1-2), pp.32-36. 

Wager, M., Menei, P., Guilhot, J., Levillain, P., 
Michalak, S., Bataille, B., Blanc, J.L., Lapierre, F., 
Rigoard, P., Milin, S. and Duthe, F., 2008. 
Prognostic molecular markers with no impact 
on decision-making: the paradox of gliomas 
based on a prospective study. British journal of 
cancer, 98(11), pp.1830-1838. 

Wang, J., Su, H.K., Zhao, H.F., Chen, Z.P. and To, 
S.S.T., 2015. Progress in the application of 
molecular biomarkers in gliomas. Biochemical 
and biophysical research 
communications, 465(1), pp.1-4. 

Weller, M., Felsberg, J., Hartmann, C., Berger, H., 
Steinbach, J.P., Schramm, J., Westphal, M., 
Schackert, G., Simon, M., Tonn, J.C. and Heese, 
O., 2009. Molecular predictors of progression-
free and overall survival in patients with newly 
diagnosed glioblastoma: a prospective 
translational study of the German Glioma 
Network. Journal of Clinical Oncology, 27(34), 
pp.5743-5750. 

Wick, A., Felsberg, J., Steinbach, J.P., Herrlinger, U., 
Platten, M., Blaschke, B., Meyermann, R., 
Reifenberger, G., Weller, M. and Wick, W., 
2007. Efficacy and tolerability of temozolomide 
in an alternating weekly regimen in patients 
with recurrent glioma. Journal of Clinical 
Oncology, 25(22), pp.3357-3361. 

Wick, W., Hartmann, C., Engel, C., Stoffels, M., 
Felsberg, J., Stockhammer, F., Sabel, M.C., 
Koeppen, S., Ketter, R., Meyermann, R. and 
Rapp, M., 2009. NOA-04 randomized phase III 
trial of sequential radiochemotherapy of 
anaplastic glioma with procarbazine, 
lomustine, and vincristine or 
temozolomide. Journal of clinical 
oncology, 27(35), p.5874. 



 
 
 
 
Egyptian Association for Cancer Research (EACR) 
http://eacr.tanta.edu.eg/ 
 
EACR is an NGO society that was declared by the Ministry of Social Solidarity (Egypt) No. 1938 

in 19/11/2014 based on the initiative of Prof. Mohamed Labib Salem, the current Chairman of 

EACR. EACR aims primarily to assist researchers, in particular young researchers in the field of 
cancer research through workshops, seminars and conferences. Its first international annual 

conference entitled "Anti-Cancer Drug Discovery" was successfully organized in April 2019 
(http://acdd.tanta.edu.eg). Additionally, EACR aims to raise the awareness of the society about 

the importance of scientific research in the field of cancer research in prediction, early diagnosis 

and treatment of cancer. EACR is also keen to outreach the scientific community with 
periodicals and news on cancer research including peer-reviewed scientific journals for the 

publication of cutting-edge research. The official scientific journal of EACR is "International 

Journal of Cancer and biomedical Research (IJCBR: https://jcbr.journals.ekb.eg) was 
successfully issued in 2017 and has been sponsored by the Egyptian Knowledge Bank (EKB: 

www.ekb.eg). 

 
 

 

 
EACR Chairman, 
Prof. Mohamed Labib Salem, PhD 
Professor of Immunology 
Faculty of Science, Tanta Universiy, Egypt 
 
 

  



ABOUT JOURNAL 
 
International Journal of Cancer and Biomedical Research (IJCBR), a publication of the Egyptian Association for 
Cancer Research (EACR), is a peer-reviewed online journal published  quarterly. The journal allows free access 
(Open Access) to its contents and permits authors to self-archive a final accepted version of the articles on any 
OAI-compliant institutional / subject-based repository.  

Aim And Scope 

Aim: The main aim of IJCBR is to attract the best research in animal and human biology in health and diseases 
from across the spectrum of the biomedical sciences at the molecular, cellular, organ, and whole animal levels 
especially those that are related to cancer research, including causes, prediction, diagnosis, prognosis and 
therapy. 

Scope: It is essential reading for all researchers interested in biochemistry, cancer, microbiology, nutrition, 
physiology, genetics, immunology, epidemiology, medical economics, human biology, bioinformatics, 
biotechnology, nanotechnology, and disease modeling. 

Publication Ethics 

Researchers should conduct their research from research proposal to publication in line with the best practices 
and codes of conduct of relevant professional bodies and/or national and international regulatory bodies. IJCBR 
accepts manuscripts prepared in accordance with the “Uniform Requirements for Submission of Manuscripts 
for Biomedical Journals adopted by the International Committee of Medical Journal Editors (ICMJE) and the 
Committee on Publication Ethics (COPE). Details of ICMJE and COPE are available at http://www.icmje.org/ and 
http://publicationethics.org/ 

Peer Review Process 

After the IJCBR editor receives a manuscript, the first step is to confirm that the manuscript meets the journal’s 
rules for content and format, including similarity check (plagiarism) which should be less than 25%. If the 
manuscript meets the journal’s rules, the editor then assign it to the double-blind peer review process. The IJCBR 
editor send the manuscript to at least two experts in the field for RIGOROUS scientific evaluation. The experts – 
called peer reviewers – will then prepare a report that assesses the manuscript and return it to the editor 
through the IJCBR portal. Upon the first submission, this reviewing process takes about 4 to 6 weeks. After 
reading the peer reviewer's report, the editor will decide one of the following four options: 

1. Reject the manuscript. 
2. Accept the manuscript 
3. Ask the authors to revise and resubmit the manuscript after responding to the peer reviewers’ feedback. 
4. Ask for peer-review from additional reviewers. 

 
If the authors resubmit the manuscript, the IJCBR editor will ask the same peer-reviewers to look over the 
manuscript again to confirm that their concerns have been addressed. This is called re-review process. This 
second revision (if applicable) takes about another 4 to 6 weeks. At this point, the abstract of the article appears 
in press. The online publication (the PDF format) of the final version of the manuscript takes from 2 to 4 weeks. 
As such, the total publication cycle takes from 2 to 4 months. This cycle can be reduced to 4 to 6 weeks (fast 
track publication) for the manuscripts with outstanding findings. 

The peer-review process used by IJCBR  includes comments on errors in the study’s methods or analysis that 
raise questions about the findings, or sections that need clearer explanations. The peer-review process also 
includes the importance and novelty of the manuscript and its interest to the journal’s audience. The IJCBR uses 
double-blind review, which means that both the reviewers and authors identities are concealed from the 
reviewers, and vice versa, throughout the review process. To facilitate this, authors need to submit a Title Page 
containing the Authors details and Blinded Manuscript with no author details as 2 separate files. 

  



INSTRUCTION TO AUTHORS  
 

Publisher 

The International Journal of Cancer and Biomedical Research (IJCBR) is an International and interdisciplinary 
journal of preclinical and clinical studies in the area of cancer and biomedical research. It is a peer-reviewed 
journal in English, published quarterly (in March, June, September, and December) by the Egyptian Association 
for Cancer Research (EACR) in both print and online formats (4 issues making a volume). Special issues or 
supplements may also be produced from time to time upon agreement with the Editorial Board.  

Scope 

The main aim of IJCBR is to attract the best research in animal and human biology in health and diseases from 
across the spectrum of the biomedical sciences at the molecular, cellular, organ, and whole animal levels 
especially those that are related to cancer research, including causes, prediction, diagnosis, prognosis and 
therapy. 

Publication Fees 

The journal does charge for submission, processing or publication of manuscripts (2000 LE for Egyptians or $300 
for non-Egyptians; EACR members receive 15% discount on publication).  Of them Peer-review fees (300 LE) 
should be paid on submission (non-refundable). For the fast track production of the accepted manuscript, 
another 500 LE is paid.   

General specifications for different types of article 
• Submitted manuscripts should not have been published previously, except in a limited form (e.g. short 

communication to a symposium or as part of MSc or PhD theses) and should not be under consideration 
for publication by other journals. 

• All co-authors should agree with the content of the manuscript. Authors must have obtained 
permission to use any copyrighted material in the manuscript before submission.  

IJCBR publishes different types of articles 

• Original Article (6000 words with 4 tables and 4 figures, maximum 8 display items): Articles with novel 
findings are the target of IJCBR. Articles presenting a detailed description of a new technique, 
comparison of existing methods, meta-analyses with comprehensive and in-depth discussion are 
considered. Papers in a numbered series are not accepted unless all are submitted at the same time.  

• Short communications or case study (3000 words with 4 display items): Short communications 
present exceptionally exciting, novel or timely contents are considered. They will be peer-reviewed in 
the same way as research papers. The references are restricted to 15.  

• Reviews or systematic review (9000 words with 10 display items): They are invited by the Editorial 
Board or unsolicited. Review articles have to be contemporary and comprehensive and add information 
to the knowledge. Sharp critical analyses of novel data or concepts are encouraged. When relevant, a 
statistical analysis of data and a meta-analysis approach are recommended.  

• Opinion papers, letter to the editor or comment to the editor (1500 words with 2 display items): They 
are submitted by invitation of the Editorial Board. They are short papers, which aim to inform scientists, 
industry, and the public and policymakers about cutting-edge issues in research or the impact of 
research. They reflect the opinion of their authors who bear full responsibility of the published paper. 
The references are restricted to 10.  

• Conference/Symposium papers: The journal will consider for publication the results of original work 
and critical reviews that are presented at conferences/symposia. Symposium organizers who wish to 
publish bundles of papers from a symposium/conference in IJCBR should first contact the Editor-in-
Chief of the IJCBR (EACR@unv.tanta.edu.eg) for agreement. Supplementary material can be proposed 
and will be made available online. The responsibility for the preparation of a paper in a form suitable 
for publication lies with the author.  

• Thesis: IJCBR can publish the summary and abstract of Master and PhD theses in a special issue.  

 



English: Good quality of written English is required. Spelling may be in British or American English but must be 
consistent throughout the paper. Care should be exercised in the use of biological terminology that is ill-defined 
or of local familiarity only. We recommend that authors have their manuscripts checked by an English language 
native speaker before submission.  

Manuscript layout: Manuscripts should be prepared using a standard word processing program and presented 
in a clear readable format with easily identified sections and headings. The manuscript layout is based on the 
following directions. 

• The main text contains Title, Abstract, Keywords, Introduction, Material and Methods, Results, 
Discussion, References, Tables, figures. 

• The title needs to be concise and informative. Use bold, with an initial capital for the first word only 
and for words that ordinarily take capitals 

• Short (running) title (max 80 characters including spacing). 
• The article text should be typed with double-line spacing with wide margins (2.5 cm). 
• The lines must be continuously numbered; the pages must also be numbered. 
• Font Calibri 12 should be used for the text, and 12 for the tables, figure legends and references. 
• The sections should typically be assembled in the following order: 
• Title page contains title, authors' names, full affiliations, acknowledgements and the corresponding 

author’s contacts and Short title.  

Abstract (max 250 words, single paragraph): The abstract should be complete and understandable without 
citation, references, table or figure. Use structured abstract: Background, Aim, Materials & Methods, Results 
and Conclusion. The context and the rationale of the study are presented succinctly to support the objectives. 
The experimental methods and main results are summarized but should not be overburdened by numerical 
values or probability values. The abstract ends with a short and clear conclusion.   

Keywords: Up to five short and specific keywords should complement the title with respect to indicating the 
subject of the paper in alphabetic order.  

Introduction: The introduction briefly outlines the context of the work, presents the current issues that the 
authors are addressing and the rationale to support the objectives, and clearly defines the objectives.  

Material and methods: Material and methods should be described in sufficient details so that others can repeat 
the experiment. Reference to previously published work may be used to give methodological details, provided 
that said publications are readily accessible and in English. The code of ethics should be followed for all 
experiments use animals or human samples.  

Statistical analysis of results: The statistical design and the models of statistical analysis must be described, as 
well as each of the statistical methods used. Sufficient statistical details must be given to allow replication of 
the statistical analysis. The experimental unit should be defined (e.g. individual or group of animals).  

Results: Data are presented as tables and figures. Brief description of the results for each table and figure should 
be presented. Unpublished data can be mentioned when necessary.  

Discussion: Should be separate from the Results section and should focus only on intra- and inter-data 
discussion (the data in the results section) as well as with the relative data in the literature. Don’t repeat 
information already presented in the Introduction section. Start the first paragraph in the Discussion with a 
paragraph stating the rationale behind the study, the objectives and the main findings. End Discussion with a 
short conclusion.  

Acknowledgements: In this section, the authors may acknowledge (briefly) their support staff. 

Conflict of interest: All papers with a potential conflict of interest must include a description/explanation in a 
separate heading.  

Funding details: The authors should state the source of findings of the study (with research funder and/or grant 
number). If no fund, the authors should state that the study is self-funded.  

 
  



References 
Citation of references: In the text, references should be cited by the author(s) surname(s) and the year of 
publication (e.g. Salem, 2020). References with two authors should be cited with both surnames (e.g. Salem and 
Meshrif, 2021). References with three or more authors should be cited with the first author followed by et al. 
(in italics; e.g. Salem et al., 2021). Names of organizations used as authors (e.g. Food and Drug Administration) 
should be written out in full in the list of references and on the first mention in the text. Subsequent mentions 
may be abbreviated (e.g. FDA).  

• List of references. Literature cited should be listed in alphabetical order by authors' names. It is 
the author’s responsibility to ensure that all references are correct. All authors should be written 
and so the full journal name. 

• References from journal articles are formatted in APA as this example: Al-Amoudi WM (2018). 
Toxic effects of Lambda-cyhalothrin on the rat thyroid. Involvement of oxidative stress and 
ameliorative effect of ginger extract. Toxicology Reports, 5: 728-736. 

• References from books or official reports are formatted as this example. Kebreab E, Dijkstra ANM, 
Bannink A, Gerrits WJJ, & France J (2006). Nutrient digestion and utilization in farm animals. CABI 
Publishing. Wallingford, UK. 

• References from chapters or parts of books are formatted as this example. Nozière P, & Hoch T 
(2006). Modelling fluxes of volatile fatty acids from rumen to portal blood. In: Nutrient digestion 
and utilization in farm animals (Kebreab E, Dijkstra ANM, Bannink A, Gerrits WJJ & France J, eds.), 
pp. 40–47. CABI Publishing. Wallingford, UK.  

Tables:  

The data should be presented in tables or in graphs, not both. 
• Each table should be placed on a separate page at the end of the main text. 
• Tables are numbered consecutively using Arabic numbering. They are referred to as Table 1, Table 2, 

etc., with capital ‘T’, no italics 
• Each table has its explanatory caption. The caption is sufficient to permit the table to be understood 

without reference to the text. 
• Abbreviations used in tables/figures have to be defined either as footnotes or in the caption.  

Figures 
• Package the figures in a single PowerPoint file. Each figure in a separate slide. 
• Figure size should be readable in a width of approximately 8-175 mm (i.e. the maximum size of printing 

over two columns). 
• Ensure that the font size is large enough to be readable at the final print size, use Calibri font to ensure 

that they are consistent throughout the figures. 
• The figures should preferably be provided as TIFF or EPS files. 
• The resolutions of figures must be at least 300 dpi. 
• Preparation of images for a manuscript: For guidance, we refer to the Journal of Cell Biology’s 

instructions to authors (http://jcb.rupress.org/site/misc/ifora.xhtml#image_aquisition). 
• If a cropped image is included in the main text of a paper (e.g. a few lanes of a gel), display the full 

original image, including the appropriate controls, the molecular size ladder and/or the scale as 
relevant, as a single figure in a Supplementary Material file to facilitate peer-review and for subsequent 
online publication. 

• Supplementary material is submitted along with the main manuscript in a separate file and identified 
at uploading as "Supplementary File – for Online Publication Only" The title of the article is included at 
the top of the supplementary material. 

Corresponding author’s guidelines: Upon acceptance the corresponding author is required to send his/her 
recent formal photo to be attached to the front page of the article. 

 



International Journal of Cancer & Biomedical Research 
(IJCBR) Online ISSN 2682-2628 
 
Editor-in-Chief 

Mohamed Labib Salem, PhD 
Tanta University, Egypt 
 

EACR Board 

Nehal Elmashad, MD 
Tanta University, Egypt 

Nabil Mohy Eldin, PhD 
Kafrelsheikh University, Egypt 

Doaa Al-Ghareeb, PhD 
Alexandria University, Egypt 

Abdel-Aziz Zidan, PhD 
Damanhour University, Egypt 

Managing Editor 

Wesam Meshrif, PhD 
Tanta University, Egypt 
Sohaila Galal, PhD 
Tanta University, Egypt 

Production and Contact 

Hamdi Kandil 
Tanta University, Egypt 
Email: Ijcbr100@gmail.com 

Advisory Board 

Alberto Montero, MD 
Taussig Cancer Center, Cleveland, 
USA 

Yi Zhang, MD 
Zhengzhou University, China 

Mark Robunstein, Ph D 
Medical University of South 
Carolina, USA 

Mohsen Farid, Ph D 
Derby University, USA 
Natarajan Muthusamy, Ph D 
Ohio State University, USA 

Hideki Kasuya, MD  
Nagoya University, Japan 

Sherif El-Khamisy, Ph D 
Sheffield University, UK   

Mohamed Ghanem, Ph D 
Kafr Elshikh University, Egypt 

Sayed Bakry, Ph D 
Alazhar University, Egypt 

Sameh Ali, Ph D 
Nationa Liver Institute, Egypt 

Gamal Badr, Ph D 
Assuit University, Egypt 

Nadia Hamdy, Pharm D 
Ain Shams University, Egypt 

Editorial Board 

Clinical studies 
Hesham Tawfik, MD 
Tanta University, Egypt 

Mohamed Attia, MD 
Tanta University, Egypt 

Mohamed Elshanshory, MD 
Tanta University, Egypt 

Essam Elshiekh, MD 
Tanta Cancer Center, Egypt 

Rasha Eraky, MD 
Tanta University, Egypt 
Shaima Abou-Kjatwa, MD 
Tanta University, Egypt 
Marcela Diaz, MD 
Cleveland Clinic Foundation, USA 

Mohamed Abou-El-Enein, MD  
Charité Universitätsmedizin Berlin, 
Germany 

 
 

 
Alaa Eldin Almostafa, MD 
McGill University, Canada 

Olfat Gadallah, MD 
Tanta University, Egypt 

Nagla Sarhan, MD 
Tanta University, Egypt 

Naglaa Fathy, Pharm D 
Zagazik University, Egypt 

Mohamed Salama, MD 
Mansoura University, Egypt 

Mona Marie, MD 
Alexandria University, Egypt 

Preclinical studies 
Mostafa El-Sheekh 
Tanta University, Egypt 

El-Refai Kenawy, Ph D 
Tanta University, Egypt 
Mohamed Noureldin, Ph D 
Banaha University, Egypt 

Yousry Albolkiny, Ph D 
Tanta University, Egypt 

Elsayed Salim, Ph D 
Tanta University, Egypt 

Shengdian Wang, Ph D 
Chinese Academy of Sciences, 
China 

Sabry El Naggar, Ph D 
Tnata Univesity, Egypr 
Faris Alenzi, Ph D 
Prince Sattam bin Abdulaziz 
University, KSA 
Ibrahim El-Sayed, Ph D 
Menoufia University, Egypt  

Tarek Aboul-Fadl, Ph D 
Assiut University, Egypt 

Rabab Khairat, Ph D 
National Research Center, 
Giza, Egypt 

Wael Lotfy, Ph D 
Alexandria University, Egypt 

Ashraf Tabll, Ph D 
National Research Center, Egypt 

Nahla Shoukry, Ph D 
Suez University, Egypt 

 
 
 

 
Medhat Eldenary, Ph D 
Tanta University, Egypt 

Azza Hasan, Ph D 
Menufia University, Egypt 

Nanees Gamal Eldin, Ph D 
Tanta University, Egypt 

Mohamed Mansour, UK 
Sabbah Hammoury, Ph D 
Alexandria Ayadi Almostaqbal 
Oncology Hospital, Egypt 

Nehal Aboulfotoh, Ph D 
Zewail City for Science and 
Technology, Cairo, Egypt 

Amir Elkhami, Ph D 
Galaxo, San Francisco, USA 

Ahmed Alzohairy, Ph D 
Zagazi University, Egypt 

Wgady Khalil, Ph D 
National Research Center, Egypt 

Amr Amin, Ph D 
United Arab Emirates 
University, UAE 

AbdelRahman Zekri, Ph D 
National Cancer Institute, Egypt 

Hussein Khamis, Ph D 
Alexandria University, Egypt 

Magdy Mahfouz, Ph D 
Kafr Elsheikh University, Egypt 

Ehab Elbedewey, Ph D 
Tanta University, Egypt 

Abeer Badr, Ph D 
Cairo University, Egypt 

Mamdooh Ghoneum, Ph D 
Charles Drew University of 
Medicine & Science, USA 

Haiam Abou Elela, Ph D 
National Institute of Oceanography 
and Fisherie, Egypt 

Maha EL-Demellawi, Ph D 
City for Scientific Research & 
Technology Applications, Egypt 

Desouky Abd-El-Haleem, Ph D 
City for Scientific Research & 
Technology Applications, Egypt 

 


