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ABSTRACT : A total number of 50 males with malignant brain tumors were selected and subjected to study the involvement of

androgen receptor in glioma. Tissue samples were collected from Neuroscience Hospital in 2017 and submitted to molecular

analysis using specific primers designed for this purpose. Testosterone levels measured in all patients with glioma, and

significant change found in their blood (p <0.001). DNA sequencing for the individually amplified androgen receptor in tumor

tissue revealed the presence of 53 pathogenic mutations. These included Androgen resistance syndrome, Hypospadias 1, X-

linked, Partial androgen insensitivity syndrome, and Prostate cancer susceptibility. Types of mutations were frameshift 1

mutation, missense 46 variations and non-sense 6 mutations. Two Open Reading Frame (ORFs) were missing from the tumor

cell suggesting the formation of a deformed type of AR receptor.
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INTRODUCTION

A glioma initiates from glial cells that comprise

approximately 30% of all brain and central nervous

system tumors and 80% of all malignant brain tumors

mostly incurable (Goodenberger and Jenkins, 2012; Yuichi

et al, 2018). The exact causes of gliomas are still unclear.

However, an epidemiological study demonstrated that the

incidence of glioma in men is about 1.5 to 2-fold of that

in women, regardless of etiologies (Hess et al, 2004;

Dubrow and Darefsky, 2011), suggesting a sex-related

discrepancy. The androgen/testosterone level in the

serum may be underestimated in the pathogenesis of

gliomas. Androgens play a crucial role in gender

differentiation, development and expression of the male

phenotype. Theyexert their biological effects through

interaction with the androgen receptor (AR) (Zeng, 2012).

Upon such interaction; AR undergoes a conformational

change that allows nuclear translocation, DNA binding

and regulation of the target gene (Shafi et al, 2013). On

the other hand, the serum testosterone level is still

unknown in glioma patients (Dejun et al, 2017).

However, we aimed in this study to investigate the

lethal genetic change in androgen receptor that may play

a role in the manifestation of brain gliomas and may give

an explanation to the high level of testosterone in patient’s

blood.

MATERIALS AND METHODS

Collection of the sample : The study included 50

males blood samples suffering from a brain tumor during

the period started from March 2017 to December 2017

from Neuroscience Hospital in Baghdad with age ranging

from 20 to 70 years.

Quantitative detection of serum testosterone :

Serum levels of testosterone quantitatively determined in

the serum of patients and healthy subjects utilizing the

quantitative enzyme-linked immune absorbent assay

(ELISA) ready kit (Abnova, Taiwan).

Extraction of DNA : Total cellular DNA extracted

from blood samples by using the Reliaprep Blood genomic

DNA MiniPrep System from Geneaid/Korea.

Concatenation and purity of the extracted DNA was

determined by using nano-drop (Techne, UK).

PCR protocols : Extracted DNA from blood samples

and healthy samples was subjected to PCR amplification

by using specific primers shown to amplify androgen

receptorgene. Using the following programInitial

denaturation at 94oC for five min., 35 cycles of
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denaturation at 94oC for 1 min, Annealing at 51oC, 58oC,

58oC and 60oC respectively for each primer for 1 min,

extension at 72oC for one min. and the final extension at

72oC for 10 min.

DNA sequencing : Macrogen Company sequenced

the purified PCR products of the amplified androgen

receptor gene region in Korea. The obtained sequences

of these samples were analyzed at the National Center

for Biotechnology Information (NCBI) website using the

BLAST search tool and examined for the presence of

SNPs using available analysis tools.

Statistical analysis : The one-way analysis of

variance ANOVA (Duncan), t-test and Chi-Square were

performed to study the effect of different factors in the

study parameters and to test whether group variance was

significant or not, statistical significance was defined as

p ≤ 0.05. Data expressed as a mean ± standard deviation,

and statistical significance was carried out using Graph

Pad Prism version 6 (Graph Pad Software Inc., La Jolla,

CA, USA).

RESULTS

Glioma posed a significant threat to human life since

most of its symptoms appear after it spread or become

of a large mass in brain tissue. However, here in the

Middle East, especially in Iraq, surgery is the solution for

treating patients with this kind of malignancy followed

by the long path of medication to control or eradication

of these tumors. This work dedicated to studying the role

of androgen receptor in the initiation of glioma in male

patients in Iraq.

Measurement of testosterone level in the blood

Testosterone level measured in patients about healthy

persons as a negative control and persons with the benign

tumor as a positive control. Results obtained revealed

that both subjects, patients and with benign tumors,

showed an elevated level of this hormone as shown in

Fig. 1.
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Specific amplification of androgen receptor gene

PCR became an essential tool in the molecular analysis

of clinical samples for its reliability and precision. During

this study, specific primers were designed to amplify the

androgen receptor from glioma tissue and healthy control.

Results are in Fig. 2.

Molecular analysis of androgen receptor

Products of PCRsubjected to sequencing for further

data analysis. The amplicons from all four primers

regarding patients investigated for lethal mutations,

position and type of this genetic change.

Detection ORFs

Change in transcription and translation pattern from

androgen receptor also investigated by the analysis of

ORFs in both healthy persons and patients. We found

that two ORFs were missing in gene sequence obtained

Table 1 : Sequences of primers used in the procedures of the present study with PCR product size and references.

No. Primer name Sequences 3’—— 5’ Product size bp References

AR-1-F GTGCTGGACACGACAACAAC
1. 307 Designed in this study

AR-1-R CTCATTCGGACACACTGGCT

AR-2-F TAGGGCTGGGAAGGGTCTAC
2. 573 Designed in this study

AR-2-R GCTGTTGCTGAAGGAGTTGC

AR-3-F GCAACTCCTTCAGCAACAGC
3. 394 Designed in this study

AR-3-R GCCTTCTAGCCCTTTGGTGT

AR-4-F GGTGAGCAGAGTGCCCTATC
4. 556 Designed in this study

AR-4-R GTTGTTGTCGTGTCCAGCAC

Table 2 : Detailed analysis of ORFs in the healthy person’s androgen

receptor gene.

Label Strand Frame          StartStop Length (nt | aa)

ORF1 z+ 1 <1 2760 2760 | 919

ORF8 - 1 1635 1291 345 | 114

ORF18 - 3 853 536 318 | 105

ORF11 - 1 294 13 282 | 93

ORF9 - 1 1239 967 273 | 90

ORF16 - 2 566 312 255 | 84

ORF5 + 2 2114 2362 249 | 82

ORF2 + 2 275 517 243 | 80

ORF19 - 3 478 239 240 | 79

ORF3 + 2 1217 1432 216 | 71

ORF13 - 2 2210 2007 204 | 67

ORF4 + 2 1691 1873 183 | 60

ORF17 - 3 1294 1154 141 | 46

ORF14 - 2 1991 1857 135 | 44

ORF15 - 2 797 666 132 | 43

ORF12 - 2 2741 2622 120 | 39

ORF7 + 3 2529 2636 108 | 35

ORF6 + 3 2385 2483 99 | 32

ORF10 - 1 762 670 93 | 30
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from tumor tissue. The detailed changes are in the table

(2) and figure (3) for healthy persons.

Distribution of ORFs on androgen gene is given in

Fig. 3.

Lethal genetic mutations affected the ORFs

distribution in glioma patients regarding androgen

receptor. Two ORFs were missing when compared with

healthy personsas given in Table 3 and Fig. 4.

cells. Such defect rendered X and Y chromosomes

nonfunctional causing the formation of different cells with

aggressive tumor criteria in some cases. Also, our finding

showed that ORFs in tumor cells were less than ORFs in

healthy cells. Such a result may indicate the formation of

deformed protein with no control system and affinity to

androgens like testosterone.

We have observed that androgen receptor (AR)

Fig. 1 : Levels of testosterone measured in patients with glioma,

benign and healthy males.

Fig. 2 : Specific PCR amplification of androgen receptor.

DISCUSSION

Glioma is a well-known type of brain tumors that

caused significant lethality among Iraqi patients. Surveys

showed that it is distributed in male more than females.

Some researchers’ wide world (Ohgaki et al, 2004;

Sadetzki et al, 2013; Hay et al, 2015) revealed the same

finding which may be related to AR signaling in the

pathogenesis of glioma. High level of testosterone

measured may be associated with a disrupt signal control

of hypothalamus that levels this hormone to a typical

value.Genetic mutations in AR receptor were of a lethal

type. Most of the missense type were pathogenic and

caused the formation of a deformed kind of protein

receptor on the cell membrane of glioma cells. Androgen

resistance syndrome and androgen insensitivity are the

main characteristics of genetic defect detected in glioma
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Fig. 3 : Distribution of ORFs of androgen receptor in healthy persons.

Fig. 4 : Distribution of ORFs of androgen receptor in glioma patient’s androgen receptor.

Table 3 : Detailed analysis of ORFs in the androgen receptor gene

of the glioma patients.

Label Strand Frame          StartStop Length (nt | aa)

ORF8 - 1 1539 1102 438 | 145

ORF5 + 3 1293 1691 399 | 132

ORF3 + 3 537 887 351 | 116

ORF2 + 2 563 871 309 | 102

ORF17 - 3 538 284 255 | 84

ORF4 + 3 957 1199 243 | 80

ORF12 - 2 1019 777 243 | 80

ORF13 - 2 266 24 243 | 80

ORF1 + 1 247 489 243 | 80

ORF10 - 1 450 211 240 | 79

ORF9 - 1 825 613 213 | 70

ORF16 - 3 1000 848 153 | 50

ORF15 - 3 1483 1352 132 | 43

ORF7 - 1 2157 2032 126 | 41

ORF11 - 2 1448 1356 93 | 30

ORF14 - 3 2293 2201 93 | 30

ORF6 - 1 2250 2164 87 | 28

amplified in glioblastomas (GBM) at the DNA, RNA and

protein levels. The (AR) gene was increased in (27%)

of glioblastoma of male samples and of (38.2%) for

female.Nevertheless AR-RNA was overexpressed (>2.5

fold) in (93%), and AR-protein was induced (>two-fold)

in (56%) of the glioblastomas samples (Lavon et al, 2016;

Nomie et al, 2018).

The correlation between sex steroid hormone

receptors and brain tumors occurrence first designated

in (1983) but the contrast to the well-established

oncogenic role played by androgen receptor (AR) in

prostate cancer and the growing indication of its role in

breast cancer the expression and significance of AR in

glioblastomas is controversial and not well studied

(Wadosky and Koochekpour, 2016; McNamara and

Sasano, 2016).

CONCLUSION

Brain tumor is the most aggressive tumor that leads

to death. Sex steroid hormone the most common

suppresser to activate this type of tumor by affecting the

sex gene receptor (AR) by influencing its facilitating,

proliferation, and migration of tumor cells.Genetic

mutations in AR receptor were of a lethal type; most of

the missense type were pathogenic and caused the

formation of a deformed kind of protein receptor on the

cell membrane of glioma cells. Our finding showed that

open reading frames (ORFs) n tumor cells were less than
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open reading frame (ORFs) in healthy cells. Such a result

may indicate the formation of deformed protein with no

control system and affinity to androgens like testosterone.
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