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Abstract: New primary oral cancer (Sp-C1) cell has some characteristics of cell growth, expression of anti-apoptosis protein and 

positive regulatory protein of cell cycle. Characteristics of Sp-C1 cell is very important to facilitate the researchers using an in vitro 

model of oral cancer cells. In the present study, p27Kip1 sense (p27 S), p27Kip1 antisense (p27AS) and p27Kip1 neo (p27 neo) were 

transfected into Sp-C1 cells. The aim of study was to introduce the new primary oral cancer cell with their characteristics and to 

examine the antitumor activity of oligonucleotide p27 S on Sp-C1 cell in vitro. Isolasion of Sp-C1 cell was derived from cervical lymph 

node tissue of tongue cancer patient. As a final step of isolation, new fibroblast and primary oral cancer cells were cultured and stocked. 

The efficiency of p27 S and p27 AS transfection in cell growth inhibition test was confirmed by MTT [3-(4,5-dimethythiazol-2-yl)-2,5-

diphenyltetrazolium bromide] assay. Colorimetric assay caspase-3 and caspase-9 were carried-out to know the apoptosis induction. The 

efficiency of oligonucleotide p27 transfection at protein level was confirmed by Western blotting analysis. Results of study revealed 

characteristics of Sp-C1 was relative fast in cell growth and positive expression of Skp2, -tubulin, CDK-2, cyclin-E, and maspin 

protein. Furthermore, Sp-C1 cell growth was markedly suppressed by p27 S. Also, p27 S-treated cell induced apoptosis characterized by 

an increase proteolytic activities of caspase-3 and -9. Up-regulation of p27Kip1 protein was detected in Sp-C1 p27 S. In conclusion, Sp-

C1 cells had a certain characteristics and appropriate for an in vitro study model of oral cancer. p27 S had a strong antitumor activity 

on Sp-C1 cell. Targeting this molecule could represent a promising new therapeutic approach for this type of cancer. 
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1. Introduction 
 
Oral tongue squamous cell carcinoma (OTSCC) is a disease 
with disruption characteristic or failure of regulatory 
mechanisms of a multicellular organism multiplication 
resulting in a change of behavior uncontrolled cell in the oral 
cavity.1 OTSCC is caused by the destruction of the basic 
regulatory mechanisms of cells behavior, particularly 
mechanisms of cell growth and differentiation. OTSCC is 
characterized by DNA damage and autonomous cell growth 
that do not respond to normal growth regulation.2 It has a 
high mortality rate and it occupies the 6th position from all 
types of human cancer. OTSCC is a malignant cancer that 
has the lowest average length of life among the major 
malignant cancer.3 It has 2-5% evidenced of all type human 
cancers. OSCC presents a major health problem, as indicated 
by their high incidence in many parts of the world. 4 In 
Southeast Asia countries, oral cancers are the most common 
form of cancer and constitute about a third of all cancers.3 
Oral cancer is characterized by a high degree of local 
invasion and a high rate of metastasis to the cervical lymph 
nodes. It frequently shows local recurrence after initial 
treatment, probably due to micro invasion and/or micro 
metastasis of the tumor cells at the primary site.4 

Interestingly, the overall survival rates have not improved 
significantly in the last two decades and the prognosis has 
not changed during the past 10 years.5 This highlights the 
necessity for continued efforts to improve the research and 
treatment modalities. 
 

Sp-C1 cell is a new primary oral cancer cell derived from 
cervical lymph nodes epithelial tissue of tongue cancer 
patient with mild differentiation and not involving the 
muscles. Sp-C1 cells have been used for some in vitro 
research model to examine the effectiveness and efficiency 
of synthetic drugs, herbal medicine and gene therapy. 6-9 In 
the present study, we introduced a new primary oral tongue 
cancer cells (Sp-C1 cell) with their characteristics and 
examined the antitumor activity of oligonucleotide p27 S, 
p27 AS and p27 neo on Sp-C1 cell. 
 
p27Kip1 is a universal cyclin-dependent kinase inhibitor that 
directly inhibits the enzymatic activity of cyclin-CDK 
complexes, resulting in cell cycle arrest at G1 

10. p27Kip1 is 
an important prognostic factor in various types of malig-
nancies. Recently, decreased expression of p27Kip1 has 
been frequently detected in human cancer 11-13. In addition, 
loss of p27Kip1 has been associated with disease 
progression and an unfavorable outcome in several types of 
malignancies 14. Furthermore, mice lacking the p27Kip1 gene 
show an increase in body weight, thymic hypertrophy and 
hyperplasia of pituitary intermediate lobe 
adrenocorticotropic hormon cells, adrenal glands and 
gonadal organ 21.  
 
2. Materials and Methods 
 

Isolation of new primary cell 

New primary cells (Sp-C1 cells) was derived from cervical 
lymph node tissue of oral tongue cancer cell patient. The 
tissue has a well differentiation and has not involved muscle 
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tissue. Fresh tissue was put in petry dish (Ǿ = 60 mm) 
contained sterile phosphate buffered saline (PBS, Sigma-
Aldrich, USA) and penicillin-streptomycine (Penstrep; 
Gibco, USA) solution. In the sterile laminar-flow clean 
bench (Thermo Scientific, USA), fress tissue was cut in 
small pieces using sterile scissors or scalpel no 11 and 
incubated for 24 hours at a temperature of 370C. New cells 
and fibroblast as result of cutting tissue were checked under 
a light microscope (Olympus, Japan) with 100x 
magnification. The primary oral cancer cells were marked 
under petry dish and separated from fibroblast cells using 
serial EDTA-tripsin procedure.  
 
Isolation of fibroblasts cells was carried-out with Whatman 
paper dipped in a solution of 0.25% Trypsin-EDTA (Sigma-
Aldrich, USA) in a petri dish (Falcon, USA). Fibroblast cells 
were cultured in Dulbecco's Modified Eagle Media 
(DMEM,Sigma-Aldrich, USA) suplemented with 10% fetal 
bovine serum (FBS, Moregate, Australia). Fibroblasts were 
incubated at a temperature of 370C and CO2 5%. Then, a 
new fibroblast cells were stocked and stored in the 
refrigerator at a temperature of -800C. 
 
Isolation of a new oral cancer cells were done by the same 
procedure, namely Whatmann paper soaked in a solution of 
0.25% Trypsin-EDTA (Sigma-Aldrich, USA) in a petry 
dish. The paper was placed in each new cell according to 
mark or label at under the dish and incubated at 370C for 5 
minutes. Each new cell in the paper was placed in one petry 
dish (labeled clone-1 to -10). Then, papers were transferred 
to a new petry dish containing DMEM 10% FBS and 
incubated for 24 hours. Each dish of new primary cells was 
observed every day under a light microscope (Olympus, 
Japan) with 100x magnification. In addition, the new 
primary cell was ensured free of fibroblasts. Cells with the 
fastest growth and healthy cells were preserved, cultured and 
stocked. Finally, a new oral cancer cells was named Sp-C1. 
 

Characteristic of Sp-C1 cells 

Characteristics of Sp-C1 cells were determined by the rapid 
cell growth, cell morphology, cell adhesion, tumor protein 
expression was examined by Western blotting analysis and 
in vivo tumorigenesis in animal models. This research was 
done since 2004 to 2013. 
 

Antisense experiments 

Antisense experiments were performed as described 
previously.13 Two oligonucleotides for p27 (Fasmac Co., 
Kanagawa, Japan) were synthesized as follows: S, 5’-
GGCGCAGGAGAGCCA-3’ and AS, 5’-
TGGCTCTCCTGCGCC-3’ (the AS direction of human 
Kip1 cDNA nucleotide, 15 mer). The oligonucleotides were 
delivered into Sp-C1 cell directly according to the 
manufacturer’s instructions. 
 

Cell growth inhibition (MTT assay) 

Sp-C1 cells were seeded on 96-well plates (Falcon, USA) at 
2 x 104 cells per well in DMEM (Sigma-Aldrich, USA) 
containing 10% FBS (Moregate, Australia), the day before 
treatment. Cell was treated with oligonucleotides at final 
concentration 100 M. After 24 and 48 hours, the number of 
cells was quantitated by an assay in which MTT; 3-(4,5-

dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium bromide 
(Sigma-Aldrich, USA) was used. 
 

Activity of caspase-3 and -9  

 Caspase-3 and -9 activities were measured using the 
colorimetric assay kit according to the manufacturer’s 
directions. This test is based on the addition of a caspase-
specific peptide conjugated to a color reporter molecule p-
nitroanilide (p-NA). The cleavage of the peptide by caspase 
releases the chromophore p-NA, which is quantitated 
spectrophotometrically at 405 nm. Briefly, equal amounts of 
cell extracts prepared from Sp-C1 cell transfected with 
p27Kip1 S, AS and UC were incubated with the substrate 
(DVED-pNA and LEHD-pNA; BioVision colorimetric 
assay kit, CA, USA) in the assay buffer for 2h at 370C. 
Absorbance was measured at 405 nm using a microplate 
reader (Bio-Rad Laboratories, Hercules, CA, USA). Each 
determination was conducted in triplicate. 15 

 

Western Blotting Analysis 

Cell was treated with oligonucletides for 48 hours. Cell 
lysates were prepared from the treatments as follows: Sp-C1 
p27Kip1 S, Sp-C1 p27Kip1 S and Sp-C1 p27Kip1 UC 
washed with 100 mM phosphate-buffered saline (PBS) and 
lysed with 50 mM N-2-hydroxyethyl piperazine-N-2-
ethanesulfonic acid, HEPES (pH 7.5) containing 150 mM 
NaCl, 1% Triton X-100, 1.5 mM MgCl2, 1 mM EDTA, 10 
mM sodium pyrophosphate, 100 mM sodium orthovanadate, 
100 mM NaF, 100 mM p-nitrophenyl phosphate, 5 U/ml 
aprotinin and 1 mM phenyl-methylsulfonyl fluoride. The 
protein concentration of the samples was determined by Bio-
Rad protein assay. Fifty micrograms of protein samples were 
electrophoresed on SDS-polyacrylamide gel. Proteins from 
gels were transferred to PVDF membrane. The membrane 
was incubated with a 1:1.000 dilution of the rabbit 
polyclonal antibody or monoclonal antibody against p27 
(Clone 1B4), Skp2, CDK-2, cyclin E, MTA-1 and Maspin as 
the primary antibody and an Amersham ECL kit. Also, anti 
a-tubulin monoclonal antibody was used for normalization 
of Western blot analysis. 4 

 

Statistical analysis 

 
Statistical differences between the means for the different 
groups were evaluated with Stat View 4.5 (Abacus 
Concepts, Berkeley, CA) using two-way ANOVA and t-test. 
The significance level was set at 5% for each analysis. 
 
3. Results 
 

Characteristics of Sp-C1 cells 

 
Sp-C1 cell was growing rapidly in DMEM (Sigma-Aldrich, 
USA) 10% FBS (Morgate, Australia), but it will grow 
slowly in ROSSWELL Park Memorial Institute (RPMI) 
1640 (Sigma- Aldrich, USA) media in cell culture. The 
specific morphological of Sp-C1 cells is appeared irregular 
form such as spherical oval, round, oval and flat. Sp-C1 
viability cells are always firmly attached at the bottom of the 
petry base (Falcon, USA) and not floating on the surface of 
the media, except for death cells. Sp-C1 cells had a positive 
regulation to anti-apoptosis protein expression maspin and 
MTA-1), to cell cycle protein (cyclin-dependent kinase 2 
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(CDK-2) and cyclin-E), to tumor promoter protein 
(p45Skp2), and to tumor suppresor protein (p27Kip1). -

tubulin was also expressed in Sp-C1 cells (Figure 1). 
 

 
Figure 1: Characteristics of new primary oral cancer (Sp-C1) cells. A. Sp-C1 Cell morphological and growth. B. Proteins 

expression of Sp-C1 cells analyzed by Western blotting. 
 
In in vivo study models, Sp-C1 cells had a positive 
tumorigenisity when inoculated at backs of nude mice, but 
not of Wistar and Sprague Dawley mice (data is not shown). 
 

Cell growth inhibition (MTT assay) 

 

The transfected cells were examined by the MTT assay. 
Relative cell number was evaluated by comparing the 
absorbance in each cell. As seen in Figure 2, the cell growth 
of Sp-C1 cells transfected with oligonucleotide p27Kip1 S 
was significantly suppressed as compared to that of the 
p27Kip1 AS and p27Kip1 UC at 24 hours (P = 0,0380) and 
48 hours (P = 0,000). 

 
Figure 2: Relative cell number was evaluated by comparing the absorbance in each cell at 24 and 48 hours using MTT assay. 

Values shown are the mean of six determinations; error bars indicate standard deviations. * P<0.05 , ** P<0.01. 
 
Proteolytic activities of caspase-3 and -9 

The activity of caspase-3 dan -9 in p27Kip1 S, p27Kip1 AS 
and p27Kip1 UC were investigated. p27Kip1 S showed 
increased caspase-3 and -9 proteolytic activities as compared 

with that of p27Kip1 AS and p27Kip1 UC (Figure 3). 
Proteolytic activities of caspase-3 in p27Kip1 S was 3.7 fold 
increased compared with UC. Furthermore, proteolytic 
activities of caspase-9 in p27Kip1 S was 1.8 fold increased 
(P = 0.001). 
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Figure 3: The activity of caspase-3 and -9 in Sp-C1 cells. Cells were transfected with p27 S, p27 AS or p27 UC 

oligonucleotides. ** Values are shown as mean; error bars indicate standard deviation. 
 

Expression of p27Kip1
 
protein 

 
To evaluate the efficiency of transfection of oligonucleotide 
p27 S, AS and UC, the expression of p27Kip1 protein by 
Westen bloting was evaluated. As shown in Figure 4, up-
regulated of p27Kip1 protein in Sp-C1 p27 S was detected 
when compared with that in Sp-C1 p27 UC. The expression 
of -tubulin as an internal control was approximately the 
same in all of the tumors. 
 

 
Figure 4: Expression of p27Kip1 and -tubulin protein 

determined by western blotting. The Sp-C1 cells was treated 
with 100 M p27 S, AS, or UC for 48 hours. 

 
4. Discussion 
 
Sp-C1 cell cultured in DMEM 10% FBS had a higher 
growth rate than in RPMI 1640 10% FBS. This condition is 
one of the characteristics of Sp-C1 cells. Specific features 
including tumorigenisity which can be either positive or 
negative depending on the type of mice used in the study. 
Positive tumorigenisity was seen in nude mice with a Balb/c 
background, whereas in Wistar and Sprague-Dawley mice 
injected Sp-C1 cells were not grown (data is not shown). 
This possibility caused both (Wistar and Sprague-Dawley) 
are having the good immune system, so that the cells were 
injected at backs can be lysed.16 Another characteristics of 
Sp-C1 cells were anti-apoptotic, tumor promoter and 
positive regulation of cell cycle proteins expression. Anti-
apoptotic proteins or inhibitory apoptosis protein (IAP) such 
as maspin and MTA-1 protein were expressed in Sp-C1 
cells. Similarly, CDK-2 and cyclin E protein that rule as a 
positive regulator of cell cycle were expressed in Sp-C1 
cells through Western blotting analysis. Furthermore, tumor 
promoter protein likes p45Skp2 was also expressed in that 

cells. These indicated that all expressed proteins were 
triggers tumor protein of cancer cells.  
 
High expression of p45Skp2 indicated Sp-C1 is an oral 
cancer cells with high cell growth and metastasis 
aggressiveness. It was reported that high expression of 
p45Skp2 showed a poor prognosis and a high degree of 
malignancy in patients with colon cancer 17, lymphoma 18, 
gastric 19, and lungs 20. p45Skp2 knockout (- / -) in nude 
mice revealed slower growth of cancer cells and increased 
apoptotic activity compared with that of control or p45Skp2 
(+ / +) 21. 
 
The strategy of therapy with p27Kip1 sense in human head 
and neck cancer includes human oral tongue cancer becomes 
the focus of attention in this decade. Sense oligonucleotides 
p27Kip1 contained phosphorothioate backbone was used to 
knock down protein expression by inhibiting the translation 
of the mRNA of a desired target gene 15. Sense and antisense 
oligonucleotides are synthesized in the hope that they can be 
used as therapeutic agents-blocking disease processes by 
blocking the synthesis of a particular protein. This would be 
achieved by the binding of the sense and antisense 
oligonucleotide to the mRNA from which that protein is 
normally synthesized. Binding of the two may physically 
block the ability of ribosome to move along the messenger 
RNA or simply hasten the rate at which the mRNA is 
degraded within the cytosol 22. In order to be useful in 
human therapy, sense and antisense oligonucleotides must 
be able to enter the target cells; avoid digestion by 
nucleases, and not cause dangerous side-effects. To achieve 
these goals, sense and antisense oligonucleotides are 
generally chemically modified to resist digestion by 
nucleases, attached to a targeting device such as the ligand 
for the type of receptors found on desired target cells, 
antigen receptors directed against molecules on the surface 
of the desired target cells. 15  
 
In the present study, a sense oligonucleotide strategy to 
investigate the antituor activity of p27Kip1 on an oral cancer 
(Sp-C1) cell that was overexpressing this gene was 
employed. Transfection of a sense oligonucleotide p27Kip1 
into Sp-C1 cells induced strong cell growth suppression 
followed by induction of apoptosis characterized with 
increase of caspase-3 and caspase-9 proteolityc activities. 
An increase in activation of caspase-3 in S-treated cells 
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strongly suggested that apoptosis had occurred in those 
cultures. In fact, apoptosis was originally described as a 
mechanism of controlled or physiological cell death. It is 
associated with the regulation of cellular homeostasis in 
organs and the elimination of damaged cells or of cells with 
deleterious reactivities from the host. Apoptosis is very 
common in organs with high proliferation activity and in 
tissue with intense hematopoietic activity. Additionally, 
apoptosis has been implicated in the progression of a 
number of pathological conditions, including cancer and 
autoimmune diseases.23 As expected from its stronger 
growth inhibition and apoptosis induction, up-regulation of 
p27Kip1 protein was detected in Sp-C1 p27 S. It was 
reported that p27Kip1 sense and p45Skp2 AS induce 
apoptosis in human oral tongue cancer cells through 
induction of p27Kip1 protein. Since components of apoptotic 
programs represent promising targets for anticancer therapy, 
up-regulation of p27Kip1 by the sense oligonucleotide 
approach could be a useful apoptosis-modulating strategy 
for treatment of human oral cancers.  
 
In conclusion, Sp-C1 cells are a new primary cell of oral 
cancer with specific characteristics and suitable for in vitro 
research model. Sense oligonucleotide p27Kip1 had a high 
antitumor activity in oral cancer (Sp-C1) cells, targeting this 
molecule could represent a promising new therapeutics 
approach for this type of cancer. 
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