
IOP Conference Series: Earth and Environmental Science

PAPER • OPEN ACCESS

Salivary Protein Profiling of Head and Neck Cancer Patients at West
Nusa Tenggara Province General Hospital: A preliminary study based on
single dimension SDS-PAGE analysis
To cite this article: H Kadriyan et al 2020 IOP Conf. Ser.: Earth Environ. Sci. 470 012001

 

View the article online for updates and enhancements.

This content was downloaded from IP address 180.249.176.231 on 25/05/2020 at 13:57

https://doi.org/10.1088/1755-1315/470/1/012001


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

2019 International Conference on Advances in Biological Science and Technology

IOP Conf. Series: Earth and Environmental Science 470 (2020) 012001

IOP Publishing

doi:10.1088/1755-1315/470/1/012001

1

Salivary Protein Profiling of Head and Neck Cancer Patients 
at West Nusa Tenggara Province General Hospital: A 
preliminary study based on single dimension SDS-PAGE 
analysis 

H Kadriyan1, D Yudhanto1, M A Sulaksana1 and S N Depamede2* 
1Faculty of Medical School, University of Mataram, Jalan Majapahit 62 NTB 83125, 
Mataram, Indonesia 
2Faculty of Animal Science, University of Mataram, Jalan Majapahit 62 NTB 83125, 
Mataram, Indonesia 
 
*Corresponding Author’s E-mail: sulaiman_n@unram.ac.id 

Abstract. The initial aim of this study was to investigate the protein profiles found in the saliva 
of head and neck cancer (HNC) patients at the Regional General Hospital of West Nusa 
Tenggara Province, Indonesia. Saliva samples were collected from 21 patients with head and 
neck cancer (confirmed from the results of anatomical and pathology examination). Mainly the 
types of HNC are sinonasal and nasopharyngeal cancers. As the control, saliva samples from 
10 healthy individuals were used. Each subject thoroughly rinsed their mouth with a 
commercial mineral water and around 2-3  mL of un-stimulated saliva was collected in a 
10 mL disposable plastic container with screw cap and immediately placed on ice. Sodium 
azide and protease inhibitors were added into the collected saliva and then transported to the 
laboratory within 1 hour of sample collection and centrifuged. The supernatant was taken; the 
protein concentration was measured, and then lyophilized. Protein profiles were analyzed using 
1D-SDS-PAGE at 12.5% running gel. The data obtained were analyzed descriptively. In this 
preliminary study protein bands with a molecular weight range of 35-63 kDa were observed in 
the saliva of HNC patients, which were not found in the saliva of healthy individuals. Whether 
the expression of the specific protein bands can be used as a non-invasive biomarker in patients 
with head and neck cancer; needs to be investigated further. 

1. Introduction 
Head and neck cancer (HNC) is the most common cancer found in developing countries, especially in 
Southeast Asia, and is the sixth most common cancer in the world [1]. In Indonesia, HNC cancer is in 
the fourth position, and nasopharyngeal and sinonasal cancers are common among all head and neck 
cancers, with an incidence of 6.2 per 100,000 population, so there are an estimated 15,500 new cases 
in one year [2]. 
In West Nusa Tenggara (WNT) Province with a population of around 4 million people, it is estimated 
that around 400 new cases will be found annually [3]. In 2015, it was found at least 48 cases of WHO 
III type or undifferentiated HNC type in all districts or cities in WNT Province, with the most cases 
coming from West Lombok Regency. 
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Sinonasal tumor cases are also quite common in WNT, in 2015 there were 8 new cases with 97 
hospital visits [4]. It was understood that high morbidity and mortality in cancer patients with HNC 
were mainly due to delayed or slow diagnosis [5, 6]. In this regard, especially in an effort to detect 
HNC, with non-invasive biological material, it was mentioned that studies on the proteomics of saliva 
patients with HNC play an important role in establishing biomarkers for the early detection of HNC 
[7].  
A preliminary study on the profiling of protein saliva of patients suffered from head and neck cancer 
at West Nusa Tenggara Province General Hospital has therefore been conducted based on single 
dimension SDS-PAGE analysis. 
 
2. Materials and Methods 

2.1. Collection of saliva. 
Ethical approval of this study was obtained from the ethics committee of the Faculty of Medical 
School, University of Mataram No. 46/UN18.F7/ETIK/2019.  
Saliva samples were collected from patients diagnosed with nasopharyngeal and sinonasal 
cancer at the General Hospital of West Nusa Tenggara Province, Mataram, Indonesia. The criteria 
for nasopharyngeal and sinonasal cancer are histopathological examination with the existence of 
malignant cells. In addition no treatment has been taken to the subjects in the form of chemotherapy 
and/or radiotherapy. Saliva of healthy subjects that were those who did not fall into those categories 
was also collected as controls. The sampling method used was purposive random sampling, with as 
many as 21 cancer patients and 10 healthy subjects were used as the controls. Before collecting the 
saliva, each subject thoroughly rinsed their mouth with a commercial mineral water, after that about 2-
3  mL of un-stimulated saliva was collected in a 10 mL disposable plastic container with screw cap and 
immediately placed on ice. Sodium azide and protease inhibitors were added into the collected saliva 
and then transported to the laboratory within 1 hour of sample collection and centrifuged. The 
supernatant was taken; the protein concentration was measured, and then lyophilized for 
further analysis. 

2.2. Protein electrophoresis. 
One dimension electrophoresis gel (1D.SDS-PAGE) was performed according to [8], in a 
discontinuous gel system. The final polyacrylamide gels concentrations were 12.5% (w/v) for the 
running gel and 4.5% (w/v) for the stacking gel. Further details of the methods used in gel preparation 
and electrophoresis were described previously [9]. Briefly one hundred micrograms of each fraction 
(40 µL) of saliva patient or healthy subject were mixed with 10 µL of 5 x SDS-PAGE loading buffer 
(0.5 M Tris, pH 6.8, 10% SDS, 38% glycerol, and 0.1% bromophenol blue). Subsequently the samples 
were immediately heated to 95°C for 5 min, allowed to cool to room temperature. Each sample was 
loaded onto the SDS-PAGE separation gel and the electrophoresis was then carried out at 45 mV until 
the bromophenol blue front reached the bottom of the gel. Following this, the saliva proteins were 
stained with commassie brilliant blue (CBB) Stain One (Nacalai Tesque) according to the 
manufacturer’s procedure. The protein bands derived from saliva of cancer patients were then 
compared to the bands of those of healthy subjects’ saliva. The results were analyzed descriptively.  
 
3. Results and Discussions  
Representation of the result is presented in figure 1. It was observed that there were three clusters of 
molecular weight in the range of about 14-18 kDa, 35-40 kDa, and around 50-60 kDa (molecular 
weight marker PageRuler; Thermo Scientific, Waltham, MA, USA). From these three clusters, only 
one clusters was observed in the saliva of healthy subjects i.e. proteins with molecular weights of 
around 50-60 kDa.  
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Figure 1.  Representation of salivary protein profiles of healthy subjects vs. HNC-suffered subjects 
analyzed in 1D-SDSPAGE (12.5%). Red squares indicate typical bands on HNC subjects, which do 

not expressed in the saliva of healthy subjects. 
 

Interestingly, in this study, proteins in the range of 14-18 kDa and 35-40 kDa were not expressed, or if 
present, they were weakly expressed in the saliva of healthy subjects. Meanwhile, protein bands in the 
range of 40-55 kDa were clearly observed in the saliva originating from patients with HNC (Figure 1, 
red squares).  
Previous studies reported that some proteins possibly existed, both in the HNC and healthy subjects, 
but their amount possibly decrease or increase significantly [10] such as S100 calcium binding protein 
(MW~12kDa), transferrin (~80kDa), or cofilin-1 (~18kDa) were found to be significantly increased in 
the saliva from squamous cell carcinoma of the head and neck (SCCHN) samples compared to the 
control group, whereas transthyretin or TTR (MW~55kDa) was significantly decreased. The main 
responsibility of TTR is for the transport of the thyroxine and retinol-retinol complex (RBP complex) 
to various parts of the body and brain, reviewed in [11]. Although in this preliminary study a specific 
biomarker (s) has not yet been elucidated, profiling protein in the saliva of HNC patients at the 
Regional General Hospital of WNT Province known to be comparable to the molecular weight range 
for HNSCC saliva (37-68 kDa) that have been reported previously [12]. Whether the proteins in our 
current study are related to the proteins reported previously, need to be elucidated further. 
 
4. Conclusions 
Expression of protein bands in patient with head neck cancer at the Regional General Hospital of 
WNT Province have been revealed through 1D-SDSPAGE successfully. Whether the expression of 
the protein bands can be used as a non-invasive biomarker in patients with head and neck cancer; 
needs to be investigated further. 
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