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 Background: The aim of this study was to investigate differences in glioblastoma RNA gene expression profiles between 
Uyghur and Han patients in Xinjiang province and to screen and compare differentially expressed genes with 
respect to their clinical significance in the pathogenesis of high-grade glioma and their relationship to disease 
prognosis.

 Material/Methods: Illumina HT-12mRNA expression profiles microarray was employed to measure the gene expression profiles of 
6 patients with advanced glioma and to screen for differentially expressed genes.

 Results: GO and KEGG analyses were performed on the differentially expressed genes using Web Gestalt software 
(P<0.05). Comparison of glioblastoma RNA expression profiles in the Uyghur and Han patients indicated that 
1475 genes were significantly differentially expressed, of which 669 showed increased expression, while 807 
showed decreased expression. One gene (STRC) corresponded to 2 transcripts, 1 of which showed increased 
expression and the other showed decreased expression. The differentially expressed genes participate in met-
abolic processes, biological regulation, stress response, and multi-cellular organic processes, including small 
GTPase regulatory signaling pathways, Ras signaling pathway, neuronal reactive protein regulation, and my-
elination of the central nervous system. The genes are also involved in tumor-related signaling pathways, in-
cluding metabolic pathways, cancer pathways, MAPK signaling pathway, TGF-b signaling pathway, neurotroph-
ic factor signal transduction pathway, and mTOR signaling pathway.

 Conclusions: Differentially expressed genes were screened by studying the gene expression profiles in glioblastoma from 
Uyghur and Han patients. The cellular function and location of these genes were further investigated. Based 
on related molecular markers of glioblastoma, the differences in the mechanism of initiation and development 
of glioblastoma between Uyghur and Han patients were investigated for polygenic interactions.
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Background

As a common malignant tumor of the central nervous system 
[1,2], glioblastoma patients have poor prognosis and very short 
life expectancy. With increasing incidences of high-grade glio-
ma (WHO grade 3–4) in recent years the disease has shown the 
disturbing trend of afflicting younger patients more and more. 
Furthermore, the mortality rate associated with glioblastoma has 
increased by nearly 100% [2]. Xinjiang province is home to peo-
ple of various ethnic backgrounds, among which Uyghur is the 
largest ethnic group. Preliminary statistics have shown that the 
incidence of glioblastoma in males is significantly higher than 
that in females. This is particularly relevant to the Uyghur popu-
lation, as males make up a larger percentage of the Uyghur pop-
ulation than females. Moreover, the age of onset of glioblasto-
ma is lower among Uyghur patients than among Han patients.

The diversity in the pathogenesis and clinical characteristics 
of glioblastoma among Uyghur and Han patients indicates the 
presence of certain differences at the genetic level between 
these 2 ethnic groups. In this study, based on retrospective 
analysis and follow-up studies of the clinical characteristics 
of glioblastoma among Uyghur and Han patients, as well as 
the molecular-level changes in high-grade glioma [3], we used 
mRNA expression profiling to screen for differential gene mark-
ers of glioblastoma among Uyghur and Han patients. Our goal 
was to compare the differences in gene expression in glioblas-
toma and to preliminarily investigate the differences in patho-
genesis between these 2 ethnic groups.

Gliomas account for 81% of primary central nervous system 
malignant tumors, and their 5-year mortality rate is third 
only to pancreatic cancer and lung cancer. The 2012 Chinese 
Cancer Registry Annual Report reported that the rate of mor-
tality from brain and central nervous system malignant tu-
mors in China is 3.87/100 000, ranking ninth among the top 
10 highest mortality rate tumors [4]. Over half of brain glio-
mas, which are the most common form of primary brain tu-
mors, take the most malignant form of glioblastoma multi-
forme (GBM). For GBM patients, the median survival period is 
unsatisfactory, even when patients are treated with the most 
active forms of therapy.

Material and Methods

Material

Six fresh specimens of glioblastoma (3 from Uyghur patients 
and 3 from Han patients) were randomly selected by the 
Affiliated Tumor Hospital of Xinjiang Medical University be-
tween January 2010 and December 2013, of which 2 were tak-
en from males and 4 were from females. The patients were 

aged 29–56 years, with a median age of 45 years. The histo-
logical grades of the specimens were all grade IV. The spec-
imens were rinsed with physiological saline before freezing 
in liquid nitrogen and transfer into a refrigerator for preser-
vation at –80°C. We verified that there were no duplicate pa-
tients, that we had complete clinical data for all patients (age, 
sex, ethnicity, pathological diagnosis, and imaging features), 
and that all patients received 2-year post-operation follow-
up. None of the patients received radiotherapy or chemother-
apy before the operation. For each patient, preliminary imag-
ing (CT or MRI) and post-operative pathological examination 
were performed by experienced physicians.

Extraction and measurement of total RNA from fresh high-
grade gliomas

A suitable quantity of tissue (<30 mg) was wrapped with sterile 
aluminum foil and frozen in liquid nitrogen. The tissue was crushed 
with a hammer in liquid nitrogen to preserve it at low tempera-
ture. Total RNA was extracted with Trizol (Invitrogen, America) and 
the RNeasy kit (Qiagen, Germany) according to the manufactur-
er’s instructions. Qualitative and quantitative measurements of 
total RNA (concentration and purity) were performed by 1% aga-
rose gel electrophoresis and a NanoDrop 2000 Spectrophotometer 
(NanoDrop, America). After measuring its concentration, the to-
tal RNA was aliquoted and stored in an -low temperature freezer.

Microarray detection of mRNA expression profiles of 
human HT-12 genome with illumina

RNA specimens were transcribed in vitro to synthesize cDNA. 
According to the Illumina instructions, after inspecting the cDNA 
for quality, cDNA was mixed with hybridization reagent to obtain 
hybrid specimens, which were incubated at room temperature. 
The samples were then washed 3 times at high temperature 
with ethanol. Finally, the specimens were desiccated for imaging.

Quality control

Illumina expression profiling is equipped with 6 categories of 
internal reference genes and 887 probes are available for qual-
ity control of each specimen. Quality control items included 
hybridization controls, negative controls, biotin and high strin-
gency, gene intensity, low stringency, and labeling and back-
ground. All specimens passed the quality controls, indicating 
that the experimental procedure was successful, the probes 
functioned as expected, and that the chip data were reliable.

Data analysis and normalization

The iSCAN system, which is equipped with 2 laser light sources 
(532 nm and 635 nm), was used for data analysis. The system 
enables extremely high resolution (<1 um) by confocal scanning. 
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After changing the setting, the researcher was able to easily 
read the information [5]. The scanned images of microarray hy-
bridization were imported into GenomeStudio for background 
correction of the original signal. The corrected data were then 
normalized by the rsn method found in the lumi package of 
the R language software. Screening of differentially expressed 
genes was performed on the normalized data using the lim-
ma package of the R language software. Finally, WebGestalt 
software was used to perform GO and KEGG function annota-
tion for differential genes (through hypergeometric distribu-
tion, the P-value was <0.05 after multiple test corrections) [6].

Results

Clinical data and follow-up analysis

Follow-ups were performed at 3, 6, 12, and 18 months after 
surgery. The survival period ranged from 3 to 18 months, with 
an average of 7 months. The survival curves indicate that the 
survival period of Uyghur patients is significantly longer than 
that of Han patients, as shown in Table 1 and Figure 1.

Quantitative and qualitative analysis of total RNA

Extracted RNA from the tissue specimens was measured with 
the NanoDrop 2000. The A260/A280 ratio was >1.90 (Table 2). 

The RNA extracted from the fresh high-grade glioma tissues 
were analyzed by 1% agarose gel electrophoresis, which re-
vealed 2 clear bands – 18s rRNA and 28s rRNA – and the ra-
tio of their intensities was approximately 1:2 (Figure 2). Based 
on these results, we deemed the total RNA from the extract-
ed tissues had satisfactory integrity, showed no degradation, 

No. Ethnicity Sex Age Operated position Maximum diameter
(cm)

Grade Palindromia 
(month)

Survival period
(month)

3258 Uyghur Female 29 Left frontal lobe 4 IV 3 18

6114C Uyghur Male 51 Left temporal lobe 2 IV – 14

6501 Uyghur Male 44 Right emporal lobe 4 IV 5 8

2968C Han Female 50 Left frontal lobe 2 IV 3 9

1746C Han Female 56 Right Parietal lobe 1 IV – 6

1414 Han Female 39 Left frontal lobe 4 IV – 8

Table 1. Clinical characteristics of the 6 glioblastomas.

No. Specimen No. ng/ul Extraction method 260/280 260/230 Total (ug) Electrophoresis analysis

1 3258 1611.0 Trizol 2.02 2.00 39.78 Qualified

2 6114C 739.8 Trizol 1.93 2.45 19.37 Qualified

3 6501 2703.2 Trizol 2.01 2.12 67.08 Qualified

4 2968C 597.8 Trizol 1.92 2.12 15.54 Qualified

5 1746C 279.3 Trizol 2.03 2.25 6.94 Qualified

6 1414 1588.7 Trizol 2.02 1.89 39.22 Qualified

Table 2. Measurement of total RNA from 6 fresh glioblastoma tissue samples.

Figure 1.  Survival curves of Uyghur and Han patients with 
glioblastoma (1. Uyghur, 2. Han).
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and were highly pure. Therefore, we used these RNA for subse-
quent microarray measurements of mRNA expression profiles.

Comparative analysis on equilibrium of specimen grouping

The 6 patients with glioblastoma were divided into 2 groups 
according to their ethnic background. Analysis of the equilib-
rium between the 2 groups showed that the data had good 
symmetry, and the median values were close to each other. 
Thus, we concluded that the specimens were comparable, the 

expression modes of the 2 groups were distinct, and the data 
had high consistency within each group. The original data 
were normalized, and the results showed high correlation co-
efficients for 2 arbitrary specimens (>99%), indicating similar 
overall conditions of the specimens (Figure 3).

Microarray hybridization and bioinformatics analysis

The scanned images of microarray hybridization were import-
ed into the Illumina GenomeStudio software for data normal-
ization. The normalized data were then screened for differen-
tial genes with the lumi package of the R language software. 
Comparative analysis of the mRNA expression profiles in 
glioblastoma from Uyghur and Han patients revealed 1475 
genes that are significantly differentially expressed, of which 
669 (44.84%) showed increased expression, 807 (55.16%) 
showed decreased expression, and 1 gene (STRC) correspond-
ing to 2 transcripts showed increased expression of 1 tran-
script and decreased expression of the other transcript. All 
differentially expressed genes were all genes that could be 
found in public-domain databases. Gene Ontology (GO) and 
Kytoencyclopedia of genes and genomics (KEGG) analyses 
were used for the screened differentially expressed genes us-
ing WebGestalt (P<0.05).

Among the 1475 differentially expressed genes, 1175 are in-
cluded in the GO database and fall within 3 branches: biological 

Figure 2.  Agarose gel electrophoresis of total RNA from 6 
glioblastoma tissue samples. M: DNA marker; 1–6: 
specimens.
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process, cellular component, and molecular function. By col-
lecting the numbers of differentially expressed genes with-
in each GO item, we were able to perform enrichment anal-
ysis based on statistical tests to calculate the significance of 
the enrichment of differentially expressed genes for each GO 
item. Within the branch of biological processes, differentially 
expressed genes were mainly enriched in metabolic processes 
(48.09%, 565/1175), biological regulation (43.49%, 511/1175), 
stress response (36.01%, 424/1175), multi-cellular organic 

processes (29.28%, 344/1175), cell communication (27.83%, 
327/1175), and cell proliferation (8.26%, 97/1175). These re-
sults are shown below in Figure 4 and Table 3. Within the cel-
lular component branch, differentially expressed genes were 
mainly enriched in constitution of cell membrane, cell nucle-
us, and extracellular matrix. Within the molecular function 
branch, the genes were enriched in functions involving a nu-
cleotide-binding domain, ATP or protein binding site, and cat-
alytic activity.

Figure 4.  Distribution of differentially expressed genes in biological processes.

1400

1300

1200

1100

1000

900

800

700

600

500

400

300

200

100

0

1175

565
511

424

344 327 328302
281 255

104 97 96 72 51

Bar chart of biological process categories

All Metabolic
process

Biological
regulation

Response
to stimulus

Multicellular
organismal

proces

Cell
communi-

cation

Develop-
mental
process

Localization Cellular
component

organization

Cell
proliferation

Reproduc-
tion

Multi-
organism
process

Growth UnclassifiedDeath

Nu
m

be
r o

f g
en

es

GO-ID Biological process Number Enrichment ratio rawP adjP

GO: 0007264 Small GTPase signal transduction 61 1.68 4.75e-05 0.0266

GO: 0007265 Ras signal protein transduction 42 1.90 4.71e-05 0.0266

GO: 0001508 Action potential regulation 22 2.70 1.86e-05 0.0134

GO: 0019228 Neural action potential regulation 21 3.57 2.63e-07 0.0013

GO: 0007272 Neuron inlayer 18 3.62 1.55e-06 0.0026

GO: 0008366 Axonal inlayer 18 3.62 1.55e-06 0.0026

GO: 0042552 Myelination 17 3.54 4.05e-06 0.0051

GO: 0032291 Central nervous system axon formation 7 8.34 6.43e-06 0.0054

GO: 0022010 Central nervous system myelination 7 8.34 6.43e-06 0.0054

Table 3. Biological processes involving differentially expressed genes.
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The KEGG pathway analysis revealed that the differentially ex-
pressed genes also participate in several signal pathways re-
lating to tumor development. Among these, the differentially 
expressed genes were particularly enriched in 28 pathways, in-
cluding metabolic pathways, cancer pathways, MAPK signaling 
pathway, TGF-b signaling pathway, neurotrophic factor signal 
transduction pathway, and mTOR signaling pathway (Table 4).

Cluster analysis

We applied 2-way hierarchical cluster analysis to the 1475 
differentially expressed genes from Uyghur and Han pa-
tients, with red representing increased expression and green 
indicating reduced expression. The color scale shows the 

variation of the level of gene expression from relative low 
(green) to high (red). The 6 glioblastomas were divided into 
2 groups according to the ethnic background of the patient 
– Uyghur 3258, 6144C, 6401, and Han 2968C, 1746C, 1414. 
Figure 5 shows that the specimens from each group cluster 
with each other. This indicates high consistency within each 
group, and statistically significant differences between the 
2 groups. Both the red and green areas appear in distinct 
clusters, suggesting that the expression of the differential-
ly expressed genes are distinct in the 2 groups, as shown in 
Figure 5. Data cluster analysis of the 1475 differentially ex-
pressed genes demonstrate that individuals with glioblasto-
ma have similar characteristics, while those in different cat-
egories show large variability.

Pathway Number of genes Enrichment ratio rawP adjP

Metabolic pathway 69 2.24 5.84e-10 1.14e-07

Cancer pathway 25 2.81 4.16e-06 0.0002

MAPK signaling pathway 20 2.74 5.39e-05 0.0018

TGF-b signaling pathway 10 4.37 9.65e-05 0.0024

Neurotrophic factor signal transduction pathway 11 3.18 0.0007 0.0125

Wnt signaling pathway 11 2.69 0.0028 0.0284

mTOR signaling pathway 6 4.24 0.0028 0.0284

Table 4. Distribution of the differentially expressed genes as analyzed by KEGG.

Figure 5.  Results of cluster analysis for the 1475 
differentially expressed genes of 6 
glioblastoma specimens.
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Discussion

Pathogenic characteristics of glioblastoma in Uyghur and 
Han patients

Preoperative diagnosis of GBM is mainly based on clinical man-
ifestations and imaging examination [7–9]. Imaging diagnosis 
of glioma primarily includes an enhanced MRI scan, with CT 
scan as an auxiliary technique. Enhanced MRI scans are able 
to distinguish gliomas from other benign pathological chang-
es and can also be used to grade the glioma and observe the 
tumor in real-time during surgery to determine the invasive 
range of the glioma [10]. Therefore, MRIs are useful in select-
ing the area of tumor stereotaxic biopsies, and in removing 
the glioma and evaluating the patient’s prognosis. MRI scans 
of high-grade gliomas usually show a focus with mixed inten-
sities, showing isointense or low signal intensity on T1WI, and 
nonuniform high signal intensity on T2W1. The tumor is al-
ways spread along white matter fiber bundles.

Enhanced MRI shows nodes or irregular ring-shaped enhance-
ments. Tumor vessels are obvious. Gliomas mostly show no 
enhancement or slight plaque enhancement. Post-operative 
grading of glioblastoma by the WHO depends on pathologi-
cal histology. As the most invasive glioma, glioblastoma (WHO 
grade IV) has the following characteristics by microscopy: 
abundant cells in tumor tissues, large tumor cells, obvious-
ly abnormal cell morphology and karyotype, more nuclear fis-
sure, vascular endothelial cell hyperplasia, substantial imma-
ture vessels, and large areas of hemorrhage and necrosis [11]. 
Previous studies have shown that glioma of various grades 
have distinct molecular changes, drug uptake ability, and as-
sociated prognosis [12,13].

Primary glioblastoma usually affects adults and occurs prefer-
entially in the hemicerebrum. Most glioblastomas appear and 
develop rapidly, without low-potential malignancy precancer-
ous changes [14]. Recent studies of brain gliomas from Uyghur 
and Han patients in Xinjiang province focused on the expres-
sion of proteins such as TP53, MGMT, and VEGF [15,16] and 
few studies have looked at changes at the genetic level. The 
diversity in pathogenesis and clinical characteristics of glio-
blastoma in Uyghur and Han patients suggested the existence 
of certain differences at the genetic level. In this study, based 
on retrospective analysis and follow-up study of the clinical 
characteristics of glioblastoma from Uyghur and Han patients, 
it was revealed that male patients account for the majority of 
Uyghur patients, and their average age of onset was younger 
than that of the Han patients. We considered 85 cases of glio-
blastoma: Uyghur patients made up 29.4% (25/85) of the cases, 
while Han patients accounted for 70.6% (60/85) of the cases. 
Since the establishment of our hospital, patient intake for gli-
oma consisted of 56% Han and 33% Uyghur, without obvious 

differences between the 2 groups. However, in terms of glio-
blastoma, we saw twice as many Han patients as Uyghur pa-
tients. Nevertheless, a follow-up study of the survival rate of 
the patients showed that Uyghur patients had significantly lon-
ger survival rates, which suggested to us that there are certain 
“protection factors” at the molecular level in Uyghur patients 
present during the incidence and development of glioblastoma.

Diversity and significance of gene expression profiles of 
glioblastoma in Uyghur and Han patients

Investigating pathogenesis at the genetic level is a natural trend 
in the field of glioma research. As with all malignant tumors, 
the initiation and development of glioblastoma are the con-
sequences of a series of molecular changes. Specifically, these 
are changes induced by the abnormal expression of many tu-
mor-related genes or by the deactivation of many tumor-sup-
pressing genes. As a high-throughput gene screening tech-
nique and microarrays now allow researchers to screen the 
differential expressions of a variety of genes under the same 
experimental conditions, the techniques have enabled rapid 
and accurate investigations of genomic information. This has 
effectively provided massive amounts of information that can 
help determine predisposing factors behind the mechanisms 
of tumor formation and development and may allow for ear-
ly-stage diagnosis and treatment, and evaluation of patient 
prognosis [17]. Since Schena et al. published the first paper 
on the gene expression profiling microarray in 1995, the gene-
microarray method has been extensively applied to study var-
ious human malignant tumors, such as oophoroma, mammary 
cancer, prostatic carcinoma, cervical carcinoma [18], and glio-
blastoma. However, to date, no studies have been performed 
to screen the differential expression profiles of glioblastoma 
among Uyghur and Han patients.

In this study, a microarray was performed to measure mRNA 
expression profiles using 47323 probes corresponding to 31 
330 genes was employed to detect the differences in gene ex-
pression between 6 glioblastomas (3 Uyghur and 3 Han). The 
results suggested that the glioblastomas from Uyghur patients 
and those from Han patients shared 29 855 (95.3%) genes 
with similar expression levels and included genes belonging 
to proto-oncogenes, anti-oncogenes, mismatch repair genes, 
and protein synthesis genes. We also found 1475 (4.7%) dif-
ferentially expressed genes. Software analysis indicated that 
among the 1475 differentially expressed genes (P<0.05), 669 
(44.84%) showed up-regulated expression, while 807 (55.16%) 
showed down-regulated expression. The gene STRC had 2 tran-
scripts, 1 of which showed increased expression and the oth-
er showed decreased expression. The differentially expressed 
genes participate in several biological processes, including 
metabolic processes, biological regulation, stress response, 
and multi-cellular organismal processes. The latter includes 
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several functional nodes, including the small GTPase signal-
ing pathway, Ras signaling pathway, neuronal reactive protein 
regulation, and myelination of the central nervous system. 
The differentially expressed genes are involved in many sig-
nal pathways related to tumorigenesis as well, including met-
abolic pathways, cancer pathways, MAPK signaling pathway, 
TGF-b signaling pathway, neurotrophic factor signal transduc-
tion pathway, and mTOR signaling pathway. Studies on a sin-
gle candidate gene only allow the evaluation of the expression 
a single gene, while deconvolution of an entire pathway could 
allow researchers to assess the interactions between groups 
of genes. The KEGG pathway analysis that we performed in-
dicated that 28 pathways were significantly enriched in our 
differentially expressed genes, among which changes in gene 
expression within metabolic and cancer pathways were likely 
key factors in the initiation and development of glioblastoma.

In terms of differences in gene expression and pathway func-
tions, the glioblastomas from Uyghur and Han patients not 
only shared a large percentage of common genetic profiles, 
they each also had a particular set of differentially expressed 
genes, indicating that both genetic changes and intra-group 
diversity exist during the initiation and development of glio-
blastoma. Investigating the genes that share similar expres-
sion in both Uyghur and Han people may help us better un-
derstand the molecular mechanisms and signal transduction 
pathways behind the initiation and development of glioblasto-
ma, while studying the differentially expressed genes in each 
ethnic group will allow us to elucidate ethnic differences in 
the pathogenesis of glioblastoma.

Clinical significance of differentially expressed genes in 
glioblastomas from Uyghur and Han patients

In our study of the gene expression profiles of high-grade gli-
oma from Uyghur and Han patients, we selected the differ-
entially expressed genes and further analyzed their function 
and cellular location. The differences in the mechanisms of 
glioblastoma initiation and development mechanism were in-
vestigated from the perspective of polygenic interactions. As 
of this study, the screened differentially expressed genes in-
cluded common molecular markers (e.g., MGMT, TP53, and 
IDH) found in The Glioma Molecular Diagnostic Guidelines. 
Previous research [19–21] has suggested that mutations in 
IDH and MGMT gene promoter methylation are the most rep-
resentative biomarkers of glioblastoma.

The differentially expressed genes also consist of many pro-
teins of great interest, such as BMP2, ADH5, ERCC1, DAPK2, 
GAB2, HLA-DP/DR, IL family proteins, MMP16, MAPKAPK5, 
NOTCH2, PIK family proteins, PCNA, RASSF1, RB1, S100A1, TF, 
VEGFA, and TP73L.

Human leukocyte antigen (HLA) family proteins form the pri-
mary histocompatibility complex in humans and include genes 
coding for HLA types I, II, and III. The HLA type II genetic region 
is located near the chromosomal kinetochore and mainly con-
sists of 3 sub-regions: HLA-DR, DQ, and DP. HLA is a key mol-
ecule in tumor antigen recognition and presentation, which 
plays an essential role in organismal immune response and 
immunoregulation. The expressions of these genes are regu-
lated at the transcriptional level, and genetic polymorphism 
may be a factor in the formation of malignant tumors [22–
28]. Immunotherapy has great potential to intervene in glio-
blastoma disease progression. Complementation analysis of 
HLA-A 02 negative tumors not only aids in the discovery of 
novel shared glioblastoma antigens, but most importantly, it 
also provides opportunities for individualized immunothera-
py by tumor-associated peptide cocktails.

Because of their function in repairing DNA damage, DNA re-
pair genes play an important role in chemotherapy-resistant 
glioblastoma. As an important gene in the DNA repair system, 
ERCC1 is responsible for damage recognition and excision. A 
number of studies [30–32] have indicated that in multiple ma-
lignant tumors such as non-small cell lung cancer, oophoroma, 
and esophageal cancer, the expression level of ERCC1 is related 
to chemotherapy resistance to platinum drugs. Studies in glio-
blastoma cell cultures have also demonstrated that over-expres-
sion of ERCC1 is associated with chemotherapy resistance to 
alkyl drugs. Nitrosourea and platinum drugs have been exten-
sively used in brain glioma patients, but the efficacy of clinical 
chemotherapy remains low due to the resistance of glioblasto-
ma to anti-cancer drugs. ERCC1 is of great significance in un-
derstanding the molecular pathways related to glioma drug re-
sistance and in improving the effectiveness of chemotherapy.

DNA methylation may result in the inactivation of tumor sup-
pressors and the activation of oncogenes [33]. RASSF1 is clas-
sified as a tumor suppressor, and abnormal methylation at its 
promoter region was frequently observed in colon cancer, gas-
tric cancer, and esophageal cancer. However, studies on the 
RASSF1 gene in adult glioblastoma showed that RASSF1 meth-
ylation appeared to be an independent specific event, with 
negligible influence on glioblastoma [42].

After the idea that tumor development depends on blood ves-
sel growth and proliferation was proposed, anti-angiogenesis 
therapies were believed to be a potential alternative anti-glio-
blastoma therapy. VEGF is a key factor in tumor angiogene-
sis. However, clinical trials of anti-angiogenesis therapy on 
glioblastoma showed that Avastin, an anti-angiogenic thera-
py, does produce the anticipated result.A gene is rarely ever 
involved in just 1 pathway with a single function. The 1475 
differentially expressed genes that we found in glioblastoma 
participate in various biologic processes, molecular functions, 
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and metabolic pathways. Moreover, many crucial molecules 
were found as part of this screen. Researchers must further 
investigate and validate these differentially expressed genes 
to discover the specific functions they play in pathways and 
the molecular changes that are associated with glioblastoma 
pathogenesis, as well as the differences in gene expression 
between gliomas from Uyghur and Han patients.

Conclusions

The incidence of glioblastoma has been increasing in recent 
years and a greater percentage of younger people are affected 
by this disease. Glioblastoma is a serious disease and presents 
with surgical challenges, postoperative recurrence, poor effec-
tiveness of radiotherapy and chemotherapy, and extremely low 
cure rate. Through screening of differentially expressed genes 
in glioblastoma tissues from Uyghur and Han patients based 
on gene expression profiles by microarray, the mechanism 

of disease development and the differences in the molecular 
pathogenic mechanism among Uyghur and Han patients can 
be investigated from the perspective of multi-gene interac-
tions. This approach may ultimately provide researchers with 
a new molecular target for glioblastoma therapy. Therefore, 
our research presents a meaningful way to improve the sur-
vival rate and life quality of glioblastoma patients.

The differentially expressed genes screened in this study are 
involved in several biological processes. Our data lay a solid 
foundation for the investigation of specific molecular markers. 
With intensive follow-up studies of these genes, it is expect-
ed that more target genes will be found to be associated with 
the onset of glioblastoma, thereby providing markers for early 
detection, diagnosis, therapy, and prognosis of glioblastoma.
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