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Abstract

Background: Asterocytoma is the most common primary human brain
tumor which has the most lethal hazard among tumors in human Central
Nervous System. Heat Shock Proteins play an active role in cancer cells
pathways through their effects on tumor cell proliferation, tumor
differentiation, malignancy, metastasis, and cell death. HSP70 is a 70 KD
protein that its expression change has been reported in various kinds of
cancers. Here a proteomic activity for molecular diagnosis of
Asterocytomas tumors is designed.

Methods: Proteins of tumor and normal brain tissues were extracted and
then evaluated by Bradford test. In this study, the proteins were
separated by 2DG Electrophoresis method, and then the spots were
analyzed and compared using statistical data and specific software, after
providing 3D images of spots alteration. Spots were identified by
Isoelectric point (pl), molecular weights and data banks.

Results: As a result, the 2D gel showed totally 800 spots. HSP70 is one of
down regulated proteins.

Conclusion: As conclusion, alteration of HSP70 expression was detected
in Asterocytomas which has an important role in tumor survival and
development, response to cell stress and induces apoptosis in cells. Three
kinds of HSP70 are known in different cancers: HSP70-1, HSP70-2 and
HSP70-8 which affect limitation of apoptosis system in cancer cells.
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Introduction

Proteomic approaches were most widely based
on methods using differential expression on two
Dimensional Polyacrylamide Gel Electrophoresis
(2D-PAGE) gels [1-3]. Two Dimensional Gel
Electrophoresis (2DGE) couples Isoelectric
Focusing (IEF) in the first dimension and Sodium
Dodecyl Sulfate Polyacrylamide Gel
Electrophoresis (SDS-PAGE) in the second
dimension to separate proteins according to two
independent parameters, pl in the first
dimension and Molecular Weight (MW) in the

second dimension [4, 5]. The proteomic analysis
techniques differentiate between normal brain
tissues and asterocytoma tissues and also help
to classify subtypes of biological aggressive
asterocytoma [6, 7]. The ubiquity of these
proteins was considered to arise from cellular
stress responses and limitations of 2DGE [8-10].
Moreover, two other key areas of caution are
successful application of MS and statistical
analysis to ensure that proteins are correctly
identified [5, 8]. According to their different
molecular weights, structure and functions, HSPs
contain major five groups, including HSP110/
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HSP70, HSP90 HSP70 HSP60 and small HSP
families [11, 12]. Asterocytoma is the most
common primary human brain tumor which has
the most lethal hazard among tumors in human
central nervous system [4, 13]. Asterocytomas
are tumors in which neoplastic cells show distinct,
albeit variable features of asterocytes [5, 14,
15]. Most brain Gliomas arise from asterocytes
which are the most abundant type of glial cells,
and are known as Asterocytomas [6, 7].
Malignant Gliomas are the most common human
primary brain tumors. Glioblastoma Multiforme
(GBM) is the most aggressive and lethal form
[1, 3]. Heat shock Proteins (HSPs) are
evolutionary conserved proteins involved in
various cellular processes [16, 17]. HSPs, are
highly conserved, function as molecular
chaperons for a large panel of "Clint" proteins
and have strong cytoprotective properties,
induced by many different stress signals. They
promote cell survival in adverse conditions.
Therefore, their roles have been investigated in
several conditions and pathology [18-19]. In the
present study, HSP70 protein expression change
in  human brain  Asterocytoma tumor s
investigated by proteomic approaches.

Materials and Methods

Patient Samples

Asterocytoma tumors were surgically removed
at Shohadaye Tajrish Hospital. The tumors were
classified by neurophathologist team according
to the guidelines of the World Health
Organization (WHO) classification of tumors of
the central nervous system. In accordance with
laws, patients were informed and they allowed
their tissue to be used in this study.

Tissue and samples preparation

Tissue samples of both tumor and normal brain
tissue were snap-frozen immediately after
operation in liquid nitrogen and stored at -80°

normal brain

C until used for experimental analysis. The
samples were broken info suitable pieces and
were homogenized in lysis buffer Il consisting of
lysis buffer | (7M Urea, 2M Theourea, 4%
CHAPS, 0.2% 100x%Bio-Lyte 3/10), DTT, TmM
Ampholyte and protease inhibitor on ice. Cell
lysis was completed by subsequent sonication
(4%X30 pulses). Samples were then centrifuged
at 20000g at 4°C for 30 min to remove in
soluble debris. The supernatants were combined
with 100% aceton and centrifuged at 15000¢g
and then the supernatants were decanted and
removed (3 times). One hundred percent aceton
were added to protein precipitant and kept at
-20°C overnight. Samples were then centrifuged
again at 15000g and the precipitant incubated
1h at room temperature. Protein samples were
dissolved in rehydration buffer (8M urea, 1%
CHAPS, DTT, Ampholyte SERVA-LYTE pH (4) and
protease inhibitor). Protein concentrations were
determined  using  Bradford test and
Spectrophotometry method and the protein
extracts were then separated and used for
2DG electrophoresis.

Two-dimensional gel electrophoresis

The isoelectric focusing for the first dimensional
electrophoresis was performed using 18cm, pH
3-10 IPG strips. Samples were diluted in a
solution containing rehydration buffer, IPG
buffer and DTT to reach a final protein amount
of 500Ug per strip. Strips were subsequently
subjected to voltage gradient as described in
manufacturer's instruction. Once focused, IPG
strips were equilibrated twice for 15min
respectively in equilibration buffer | (50mM tris-
Hel pH 8.8, 6M urea, 30% glycerol, 2% SDS
and DTT) and equilibration buffer Il. The second
dimension SDS-PAGE was carried out using
12% polyacrylamide gels. Followed SDS-PAGE,
gels were stained using coomassie blue method
overnight (Figurel).

Astrocytoma

Figure 1. Images of HSP70 protein in A) normal brain tissue B) Asterocytoma tumor tissue
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Figure 2. HSP70 protein position alteration in A) normal brain tissue B) Asterocytoma tumor tissue

ICondition 1
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Figure 3. 3D images of HSP70 protein in A) normal brain tissue B) Asterocytoma tumor tissue

Image analysis

Gel images were analyzed by Progenesis Same
spots software to identify spots differentially
expressed between tumor and control samples
based on their volume and density. Spots were
carefully matched individually and only spots
that showed a definite difference were defined
as altered (Figure 2) after providing 3D images
of spots alteration (Figure 3).

Results

Using 2D-PAGE proteomic analysis, we
compared protein expression patterns between

Asterocytoma samples relative to control fissue.
The 2D gel electrophoretograms revealed
consistent protein profiles for each group
Simple statistical test were used to establish a
putative hierarchy in which the change in protein
level were ranked according a cut off point with
p<0.05. Among the statistically significant
protein spots (p<0.05) HSP70 protein was
definitely with pl 5.04 and MW 71kD detected
which has a down regulation about 2 (fold=2)
in asterocytoma brain tumors than Normal brain
Tissue (Figure 4 and 5).
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Figure 4. HSP70 protein has a downregulation about 2 (fold=2) in Asterocytoma brain tumor than
normal brain tissue.
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Figure 5. HSP70 protein expression chart: showing differential expression between the control (1) and
Asterocytoma (2) (under expression)

Discussion

Glioblastoma multiforme and other grades
of Asterocytoma proteomics has contributed
significantly in Gliomas research to investigate
disease pathobiology and identification of
novel therapeutic targets and potential markers
[1, 20 - 22]. The expression of HSPs is induced
under the existence from oxidative stresses,
heavy metals, osmotic stresses, metabolic
poisons, viral/microbial infections. HSP70 is
over expressed in a wide range of human
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cancers and implicated in  tumor cell
proliferation, differentiation, invasion,
metastasis, death and recognition by immune
system [18, 23]. Among the diverse mammalian
HSPs some members share several features that
may qualify them as cancer biomarker [18 ,
24]. HSP70 is a highly conserved protein that
refolds misfolded proteins and has numerous
housekeeping functions  which regulate
apoptosis and other cell activities [23-25].
HSP70 consist of a nucleotide binding domain
which bind ATP and a substrate binding domain
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that binds misfolded proteins. This protein is 70
kD protein that its expression change has been
reported in various kinds of cancer [26-28].
Guang Zhang Xiong et al report, HSP70 play
an important role in growth and invasively
biological malignant Glioma characteristics. A
total of four proteins (HSP27, alpha-B3-
crystalline, HSP70 and chaperonin) involved in
physical tumor processes are significantly over
expressed in low grade Asterocytomas. Protein
over expression potentially relates to increased
protein synthesis/degradation pathways in
rapidly growing tumors [6, 7, 27]. Three kinds
of HSP70 are known in different cancer:
HSP70-1, HSP70-2 and HSP70-3which affect
limitation of apoptosis system in cancer cells.
Leukemic and numerous other cancer cells have
a greater amount of HSP70-1, HSP70-2,
HSPAS5, HSP27 and HSPQOAB1 all had lower
expression level in tumor than in normal tissue
[11, 25]. Both HSPA9 and HSPAS5 belong to the
same HSP70 family. HSPAQ is increased in high
Glioma tumors, whereas HSPA5 is decreased
[11, 12]. HSP70 protein isoform 9, a major
mitochondrial protein plays a central role in
protein import and export. Overall, this work
underlines the down regulation of Asterocytoma
related proteins. This might be attractive clinical
biomarker [1, 28].
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