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ABSTRACT 

Introduction: As a chaperone, heat shock protein acts as central integrators of protein homeostasis in cell. The form of 
these functions is to help setting up a complex protein molecular fold (folded protein) in many important settings, such 
as growth, differentiation, and the ability to live. It has become clear that the control system plays an important role if 
the folding process fails or an error occurs, causing folding abnormalities and targeted functionality to accumulate. The 
accumulation of faulty protein folding would harm cells and can result in death. Apparently, there is a correlation be- 
tween protein folding error with various diseases, such as diabetes mellitus and cancer. Method: We examined protein 
levels in all samples using Dotblott with monoclonal antibody anti-Hsp40 and anti-Hsp70. Levels of the protein content 
was read using a densitometer. Modification of Dot Blot was as follows: treatment was conducted with 3 × SSC, added 
with 20 mL blocking solution, add with total protein samples of 10 mg/ml on nitrocellulose paper, prehybridized, incu- 
bated at 70˚ for 30 seconds, incubated at 70˚ for 30 seconds with primary antibody anti-Hsp40 or Hsp70 protein and 
then added with second antibody HRP anti-Hsp40 or Hsp70 protein, treated with 3 × SSC and visualized with TSA 
HRP, and then administered with streptavidin, biothynil tyramide, and, finally, added with chromogen (DAB) in a con- 
fined space. Result: From the analysis of the data using Manova test with Wilk’s Lambda, there were significant dif- 
ferences in the levels of Hsp40 between Benign Oral Lesion (mean 688.31 area) and OSCC (mean 1354.59 area) pa- 
tients (p < 0.070), there was also a highly significant difference in Hsp70 levels between patients who experienced Be- 
nign Oral Lesion (mean 529.82 area) and OSCC (mean 1346.32 area) patients (p < 0.006). Conclusion: OSCC patients 
have increased Hsp70 levels, so it is possible that something is going wrong in protein folding. Errors in protein folding 
result in a new homeostasis or inhibition of apoptosis and increasing cell proliferation that triggers carcinogenesis. 
Hsp40 acts as co-chaperones. 
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1. Introduction 

Heat shock proteins (Hsp), as molecular chaperones, act 
as central integrators of protein homeostasis in cell. Their 
function is to help setting up a complex protein molecule 
fold (folded protein), placing the protein in the cell and 
making proteolysis in many important settings, such as 
growth, differentiation, and the ability of cell life. Many 
data have shown basic plot, how chaperones facilitate 
transformation towards cancer at molecular level, and 
supports the concept that there are events of protein func-
tional changes in carcinogenesis, which needs serious at-
tention in the development of human cancers [1]. Most  

of the Hsp are molecular chaperones. Molecular chaper- 
ones bind to and stabilize proteins at intermediate state 
folding, assembly, translocation across membranes and 
degradation. Heat shock proteins are classified by mo- 
lecular weight, for example, Hsp70 to BM 70kDa heat 
shock protein [2]. 

Several Hsps are molecular complex shaped and acts 
as a protein chaperone that binds linearly. Molecular 
chaperones act as a regulator of protein fate linearly 
through various ways, such as the folding of the protein 
in the cytoplasm, endoplasmic reticulum or mitochondria, 
which will also act as intracellular protein transport, 
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repair or degrade, control the regulatory proteins and 
refold proteins fold incorrectly. Heat shock proteins are 
distinguished according to its location and function. 
Mammalian heat shock proteins can be classified into 
several families according to the size of molecules, which 
are: Hsp90, Hsp70, Hsp60 and Hsp40, and the small Hsp 
(sHsp) such as Hsp27 [3,4].  

In some organisms, certain Hsp70 binds to newly trans- 
ted proteins in the ribosome [5]. Some reports suggest 
that complex high-molecular-weight protein consisting of 
various chaperones are associated with the newly trans- 
lated protein chains during extension of the polypeptide 
chain, both in-vitro and in-vivo. The bond between 
Hsp70 with newly translated renaturation protein is ob- 
served in animal firefly (luciferase), which is in the cell- 
ree translation systems [6-8]. Several studies support the 
existence of co-translational interactions between mo- 
lecular chaperones with newly translated proteins, par- 
ticularly Hsp70 and, possibly, Hsp40. Interaction of 
Hsp40 (DnaJ) with newly translated protein is very short, 
in which 55 residues have been reported in animals fire- 
flies, the luciferase and chloramphenicol acetyltrans- 
ferase [9].  

When studying such events, very simple protein, the 
DNA, will be transcribed into mRNA and we will get 
some protein. However, we often forget that the follow- 
ing process is a continuation of the third step, which in- 
volves folding a chain of amino acids into the 3-di- 
menonal structure of a functional form of the protein. 
The process turned out to be complex cellular processes. 
Although it has long been known that the amino acid 
chain has several ways to make adjustments that lead to 
active proteins, there are several other mechanisms that 
assist the folding process. The wizard will guide the start 
of amino acids born to achieve a form/structure right 
with infinite possibilities. It has become clear that the 
control system plays an important role if the folding 
process fails or an error occurs, causing folding abnor- 
malities and targeted functionality to accumulate. The 
accumulation of faulty protein folding would harm cells 
and can result in death. Apparently, at the end of the 
decade the last mechanism was understood. Apparently, 
there is correlation between protein folding error and 
various diseases, such as Prione disease, diabetes melli- 
tus and cancer, namely the existence of various forms of 
structural proteins accumulation and one folded. These 
circumstances lead to its use as the principle target of 
treatment [10].  

Further developments on the definition of cancer have 
suggested that the incidence of cancer begins in the dis- 
order at epigenetic level (Altered DNA methylation, 
chromatin alterations, loss of imprinting) and continues 
to change at the genetic level (mutations) [11]. Research 
in the last decade reported that allegedly increased ex- 

pression of Hsp plays a role in fault denatured protein 
folding of newly translated protein and, as a result 
stressor, so the protein does not function normally [12- 
16]. Confirming the previous statement, Hsp molecules 
are called molecular chaperones and play a role in ho- 
meostasis, allegedly facilitating the flow of apoptosis and 
cell proliferation and contribute to the principal flow 
direction changes cancer at the molecular level [1]. For 
example, heat shock protein, known to continuously and 
comprehensively express in most normal tissues and 
cancer [16], has implications for many protein interac- 
tions such as folding, translocation and prevent improper 
aggregation and degradation. Many proteins folding er- 
rors are implicated in functions that lead and contribute 
to the pathogenesis of pain, including cancer incidence 
[17,18]. 

2. Method 

Protein isolation methods of Henk Schmits were done 
with some modifications [19]. Frozen tissue sections of 1 
mm diameter was ground to separate the cells from one 
another and break up the cell walls are considered 
smooth the ice. Then, 10 ml lysosim solution (10 mg /ml) 
was added and allowed to stand at room temperature for 
10 minutes, then placed in boiling water for 1 minute 
temperature and stored in refrigerator for 5 minutes. It 
was centrifuge at 3000 RPM for 20 minutes at 4˚C. Then 
the supernatant was removed and transferred to an epen- 
dorf tube.  

Electrophoresis 12% SDS-PAGE was carried out to 
determine the expressed of the protein bands. The working 
of protein electrophoresis is as follows: Take 2 µL protein 
samples (total protein) and insert into microtube, then 
take and put into the wells of 12% SDS PAGE gels were 
prepared. Finally, carry on electrophoresis for 6 hours.  

Protein levels in all samples were examined using Dot 
Blot with monoclonal antibody anti-Hsp40 (Bioreaction 
Stressgen SPA-400) and anti-Hsp70 (Stressgen Bioreac- 
tion C92F3A-5), Size of the protein content was read 
using a densitometer (Shimadzu CS 930, Dual Wave Length 
Cromato Scanner) [20]. Modifications of Dot Blot [21] 
are as follows: Treatment with 3 × SSC, blocking solu- 
tion Squirt, Squirt (1drop), the yield of total protein sam- 
ples 10 mg/ml on nitrocellulose paper, prehybridization, 
incubation at 70 for 30 seconds, and incubation at 70˚ for 
30 seconds with primary antibody anti-Hsp40 or Hsp70 
protein and secondary antibody HRP anti-Hsp40 or Hsp70 
protein, treatments with 3 × SSC, added primary anti- 
body anti-Hsp40 or Hsp70 protein and secondary anti- 
body HRP anti-Hsp40 or Hsp70 protein sequence, visu- 
alization (with TSA HRP) was performed, and then ad- 
ministered with streptavidin, biothynil tyramide, strepta- 
vidin, biothynil tyramide, streptavidin, and chromogen 
(DAB) was given in a confined space. Protein is avail- 
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able, then dot blott test was done using monoclonal anti- 
bodies anti-Hsp40 (Stressgen Bioreaction SPA-400) and 
Hsp70 (Stressgen Bioreaction C92F3A-5). Positivity 
expression indicated by brown dots and power of expres- 
sion is indicated by the thickness of the brown color. 

was then read using a densitometer (Shimadzu CS 930 
Dual Wave Length Cromato Scanner), as found in Fig- 
ures 2 and 3.  

The results obtained in the mean levels of Hsp40 
OSCC (Oral Squamous Cell Carcinoma) patients by 
13545.854 area, which was higher compared to that in 
patients with BOL (Benign Oral Lesion) of 6883.092 
area, as did the average levels of Hsp70 for OSCC in 
patients by 13463.129 area, which was higher compared 
to that in patients with BOL of 5298.190 area (Figure 3).  

3. Result 

From 12% SDS-PAGE electrophoresis of protein the 
bands were expressed as can be seen in Figure 1. 

The power of protein expression results using Dotblott 
 

 
(a) 

 
(b) 

Figure 1. (a) SDS-PAGE electrophoresis using 12% total protein BOL; (b) SDS-PAGE electrophoresis using 12% total 
protein OSCC. M: Marker. 
 

 
(a) 

 
(b) 

Figure 2. (a) Results Dot blott Hsp40 expression among BOl and OSCC (top); (b) Results Dot blott Hsp70 expression among 
BOL and OSCC (bottom). Negatives: white; Positives: brown (arrows). 
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From data analysis in Figure 3 using Manova test with 

Wilk’s Lambda, there were significant differences in the 
levels of Hsp40 between BOL and OSCC patients (p < 
0.070), and there was also highly significant difference in 
Hsp70 levels between patients who experienced BOL 
and OSCC (p < 0.006) (Figure 3).  

From Wilk’s Lambda test it was found that only the 
existence of different Hsp70 was highly significant (p < 
0.006), only the presence of Hsp70 will be analyzed us-
ing discriminant analysis. 

The results of the discriminant analysis of the data in 
Figure 4 as function coefficients are presented in Figure 
4. Anova test was done to differentiate between the levels 
of Hsp70 between BOL and OSCC patients, revealing 
high significant difference (p ≤ 0.0001). From data we 
can search the pattern of Hsp70 role in the pathogenesis 

of OSCC by doubling all BOL data (n = 9, Figure 1) to 
0.002 (Function Classification Coefficients) and tuck all 
data on malignant lesions (n = 9, Figure 1) to 0.005 
(Classification Function Coefficients), producing the 
mean of each group (benign and malignant), BOL pa- 
tients for 10.596 area and OSCC patients for 67.316 area 
(or BOL: OSCC = 1: 6.7). That pattern of Hsp70’s role in 
the pathogenesis of OSCC was 6.7 times greater than the 
incidence in the pathogenesis of BOL (Figure 4). 

4. Discussion 

A chaperone is not acting alone, but acting as a group of 
various molecules, i.e. chaperones and cochaperones. 
Cochaperones are associated with chaperones, such as 
Hsp70 and Hsp40, and assist in a variety of roles. Another  
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Figure 3. Differences in the mean levels of Hsp40 and Hsp70 between BOL (Benign Oral Lesion) and OSCC (Oral Squamous 
Cell Carcinoma) patients. 
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Figure 4. Patterns role of Hsp70 in the pathogenesis events Benign Oral Lesion (BOL) patients (benign) and Oral Squamous 
Cell Carcinoma (OSCC), namely BOL:OSCC = 1:6.7. 
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example is: cochaperone nucleotide-exchange factor B- 
Cell lymphoma athanogene 2-associated 1 (BAG-1) fa- 
cilitates ATP-ADP cycle and assists with Hsp70 protein 
folding. Chaperone-cochaperone complex helps newly 
translated protein folding and fold to make a return to the 
denatured protein, or protein molecules to steer proteases 
to degrade if the protein cannot be saved [22-24]. Dis- 
tinguishing functional domains of molecular chaperones 
can recognize a polypeptide chain that need help, inter- 
connected and form a complex folding chaperone and 
perform again, or associated with another chaperone com- 
plex, by a machine degradating protein, such as ubiq- 
uitin-proteasome system to degrade. Some chaperones 
bind ATP and master ATPase activity [24-29]. 

Team chaperones are major cell chaperone machinery 
that consist of: Hsp70, Hsp40, and the nucleotide-ex- 
change factor, complex chaperonin-containing tailless 
complex polypeptide 1 (TCP-1) consisting of eight sub- 
units (also called CCT; chaperonin is a subtype chaper- 
ones), prefolding chaperones consists of five subunits, 
which form a small Hsp chaperones multimers of various 
sizes, and Cpn60-Cpn10 complex (which CPN is also 
known as chaperonin Hsp60 Hsp10). Cpn60-Cpn10 
complex is located in the mitochondria, while the other is 
in the cytosol, nucleus, or other compartments in the cell 
[23,26,30-33]. 

Several studies support the existence of a cotransla- 
tional interaction between molecular chaperones with 
newly translated proteins, particularly Hsp70 and Hsp40 
possible. Interaction of Hsp40 (DnaJ) with newly trans- 
lated protein is very short of 55 residues have been re- 
ported in animals fireflies, the luciferase and chloram- 
phenicol acetyltransferase [9]. The study also showed 
that protein folding and translocation to the mitochondria 
continue to require Hsp70 (DnaK), Hsp40 (DnaJ), and 
Hsp20-30 (GrpE), and leads to a hypothesis, that the 
Hsp40 (DnaJ) proteins protect the newly translated from 
aggregation. Heat shock protein 70 function controls the 
folding of the polypeptide chains or domains that have 
been synthesized polypeptide intact. Heat shock protein 
70 and Hsp40 proteins associated with newly translated 
in the ribosome show as a translator, while Hsp20-30, 
albeit temporarily associated with proteins that have been 
translated are not found in the ribosome. Confirmed that 
Hsp70 and Hsp40 act at step folding of a protein, 
whereas Hsp20-30 act at later steps [6,34,35]. 

Stressor is a general term that may result as a positive 
modulator (stimulator) and negative (suppressor). The 
state called the negative consequences of stressors and 
distress proved a role in the events pain [17,36-38]. The 
situation could lead to a state of distress and continues 
patobiologis event of an illness, such as protein confor- 
mational disorders (PCDs) including cancer [15,39]. 
Biological stressors associated with cancer include the 

human papilloma virus (HPV) [12,40-42]. In the state of 
distress caused by HPV, then the cells will express the 
heat shock protein (Hsp) for the purpose of homeostasis, 
which makes equilibrium, the process of apoptosis and 
cell proliferation, but a lot of the fact that the balance 
between apoptosis and cell proliferation are not always 
successful, continues even develop into cancer [12,43]. 

Stress causes cells to denature the protein so the pro- 
tein was lost native functional conformation, which be- 
comes folded (unfolded). Chaperones assist protein fold- 
ing repair and restore the original function. If the stressor 
can’t be controlled by anti-stress protein, the mechanism 
of protein folding back by chaperones, the intracellular 
protein folding and it became one of the insoluble and 
tend to do the wrong couple, so it continues to form in- 
clusion bodies. The development led to the inclusion 
bodies pathobiologis as shown in Parkinson’s diseases, 
Alzheimer's and Huntington’s diseases. The formation of 
these bodies inclusion can still continue even if the 
stressor is gone [44-49]. Denaturation and aggregation 
must be prevented with the help of molecular chaperones 
[17]. 

Pain triggered by distress is recorded in 70% - 80% of 
all patients visiting doctors [12,17]. Biological stressors 
likely have a major role in the pathogenesis of cancer 
incidence, such as carcinoma. However, results of studies 
on carcinoma are varied, from no relationship to very 
strongly related [41,38]. Human papilloma virus is a 
biological stressor known as risk factors closely associ- 
ated with cancers of the oral cavity [42,50]. Cancer be- 
gins with a scene of expression imbalance, which has 
specific role in apoptosis and cell proliferation, and DNA 
repair [51]. Apoptosis and cell proliferation is a common 
phenomenon that usually occurs to help reconstruction in 
multicellular organisms [52]. Failure of apoptosis regula- 
tion is the key principle for the success of carcinogenesis, 
i.e. inhibition of apoptosis events [1,53]. Increased cell 
proliferation is also a key to the success of carcinogene- 
sis [54]. Research in the last decade reported that alleg- 
edly increased expression of Hsp role in fault denatured 
protein folding of newly translated protein and, as a re- 
sult of HPV stressor, the protein does not function nor- 
mally [12-16]. Note that support the opinion expressed 
above, that Hsp molecules are called molecular chaper- 
ones and play a role in homeostasis, allegedly facilitating 
the flow of apoptosis and cell proliferation and contribute 
to the principal flow direction changes cancer at the mo- 
lecular level [1]. Heat shock protein is known to con- 
tinuously and comprehensively express in most normal 
tissues and cancer [16] and has implications for many 
protein interactions, such as folding, translocation and 
prevent improper aggregation and degradation. Many 
errors of proteins folding are implicated in functions that 
lead and contribute to the pathogenesis of pain, including 
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cancer incidence [17,18]. All were expected to explain 
the role of Hsp40 and Hsp70 in the pathogenesis events 
of OSCC patients with stressor like HPV through inhibi- 
tion of apoptosis and increased cell proliferation 

5. Conclusion 

This study confirms that OSCC patients have increased 
Hsp70 levels, so it is possible that something is going 
wrong in protein folding. Error leads the protein folding 
not to function normally and results in a new homeostasis 
event or inhibition of apoptosis and increased cell prolif- 
eration that triggers carcinogenesis. Hsp40 acts as co- 
chaperones. 
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