325-332

1/7/08

16:39

Page 325

ONCOLOGY REPORTS 20: 325-332, 2008

325

S100P contributes to chemosensitivity of human
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Abstract. S100P is a member of the S100 family of calciumbinding proteins. Our previous studies have demonstrated
its significant downregulation in oxaliplatin-resistant colon
cancer cell line. The present study investigated whether it
plays a role in the regulation of chemosensitivity to anticancer drugs using human ovarian cancer cell line OVCAR3.
We firstly overexpressed S100P in the OVCAR3 cell line,
and evaluated the expression level of S100P by
semiquantitative RT-PCR, Western blotting and immunofluorescence assay. 3-(4,5-Dimethylthiazol-2-yl)-2,5diphenyltetrazolium (MTT) assay indicated that overexpression of S100P sensitized OVCAR3 cells for
chemotherapeutic drugs (paclitaxel, oxaliplatin, 5-fluorouracil, etoposide and epirubicin) induced cytotoxicity more
than vector-only controls. Further studies showed that
downregulation of S100P by RNA interference in OVCAR3
cells led to a significant increase of resistance to each of
these anticancer drugs. Taken together, our results suggest
that S100P plays an important role in regulation of
chemosensitivity to anticancer drugs in ovarian cancer cells.
Using S100P as a molecular biomarker may increase our
ability to predict tumor drug response in ovarian cancer.
Introduction
Cancer cell resistance is considered to be one of the major
reasons for the failure of chemotherapy in most cancer patients.
Some tumors are intrinsically resistant to treatment, whereas
others acquire resistance with exposure to structurally unrelated
drugs. A frustrating property of such acquired resistance is
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that the tumors not only become resistant to the drugs
originally used to treat them, but may also become crossresistant to other drugs with different mechanisms of action.
Drug resistance, whether intrinsic or acquired, is believed to
cause treatment failure in over 90% of patients with metastatic
cancer. Clearly, if drug resistance could be overcome, the
impact on survival would be highly significant. Improvements
in patient response are going to depend on elucidating the
molecular mechanisms of cellular resistance to chemotherapy.
Resistance to treatment with anticancer drugs results from a
variety of factors including individual variations in patients
and somatic cell genetic differences in tumors, even those from
the same tissue of origin. In previous studies, we compared
gene expression profile of oxaliplatin-resistant colonic cancer
cell line with oxaliplatin-sensitive parental cell line using an
in-house oligomicroarray, while a number of genes were
differentially expressed (1). Significant downregulation of
S100 calcium-binding protein P (S100P) was confirmed in
the oxaliplatin-resistant colon cancer cell line, which suggested
that S100P was associated with chemosensitivity in this drugresistant cell line.
S100P is a member of the S100 calcium-binding protein
family. The S100 family of proteins consists of Ca2+- binding
proteins of the EF-hand type with at least 25 members. S100
proteins can function as both intracellular and extracellular
signaling molecules. One of the least studied members of the
S100 family is S100P, a 95-amino acid protein first purified
from placenta with a restricted cellular distribution (2,3).
Expression of S100P has been noted in esophageal epithelial
cells during their differentiation, indicating that it may play a
role in normal development (4). S100P is expressed in several
types of cancer including breast (5), colon (6), prostate (7),
lung (8), and pancreatic cancer (9), and gained recognition
for its role in cancer. S100P is also expressed in some noncancerous diseases, including inflammatory bowel disease,
alopecia areata and psoriasis (10).
Ovarian cancer is a malignant gynaecology cancer causing
high mortality for drug resistance. In this study, we used
OVCAR3, an ovarian cancer cell line with endogenous
expression of S100P, to investigate whether the expression
level of S100P could influence the chemosensitivity of cancer
cells. S100P was overexpressed in OVCAR3 cells and the
effect on chemosensitivity was assessed. In a complementary
experiment, we downregulated S100P expression by small
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interfering RNA (siRNA) in OVCAR3 and evaluated the effect
of decreased S100P expression on chemosensitivity. We
selected the commonly used anticancer agents in the clinic,
such as paclitaxel, oxaliplatin, 5-fluorouracil, etoposide and
epirubicin. Overexpression of S100P in OVCAR3 cells was
found to increase sensitization for all the chemotherapeutic
agents. Furthermore, decreasing S100P expression in OVCAR3
cells enhanced their resistance to chemotherapy. Therefore,
S100P may be a useful target for the development of new
therapies for ovarian cancers.
Materials and methods
Cell culture. The surface epithelial ovarian cancer cell line,
OVCAR3, was maintained in RPMI-1640 medium (Gibco,
USA) supplemented with 100 U/ml penicillin, 100 μg/ml
streptomycin, and 10% fetal bovine serum (FBS) and was
maintained at 37˚C in a humidified atmosphere containing
5% CO2.
DNA constructs and stable transfection of OVCAR3 cells.
The full coding region of human S100P was cloned by PCR
with sense, (5'-GTCTGAATTCAGCACCATGACGGAACT
AGAG-3') and antisense, (5'-GGCTCGAGTTGAGTCCTGC
CTTCTCAAAG-3') (internal EcoRI and XhoI restriction
sites and starting ATG codon are underlined and in bold,
respectively) primers using Taq DNA polymerase (Fermentas,
Lithuania). The PCR product was then digested with EcoRI
and XhoI and inserted between the same DNA restriction
sites of pcDNA3 vector (Invitrogen, USA). The resulting
pcDNA3-S100P plasmid encoded full length of human S100P
protein. The sequences of obtained constructs were verified
by DNA sequencing. OVCAR3 cells were transfected with
pcDNA3-S100P or pcDNA3 as control using Lipofectamine
2000 (Invitrogen). After 24 h, fresh medium was added to the
cells containing the selection reagent G418 (500 μg/ml)
(Sigma, Germany). Selection was continued for 14 days,
with the medium being refreshed every alternate day. Clones
were isolated and S100P overexpression was confirmed by
semiquantitative RT-PCR (sqRT-PCR), Western blot analysis
and immunofluorescence. The cells were tested for drug
sensitivity using the MTT analysis as described below.
RNA interference/transfection of synthetic small interfering
RNA. The siRNA sequence targeting S100P corresponded to
the coding region 251-271 (5'-CCTGTCACAAGTACTTTG
AGA-3') relative to the start codon. The siRNA duplex
with the following sense and antisense sequences was used:
5'-CCUGUCACAAGUACUUUGAGAdTdT-3' (sense) and
5'-UCUCAAAGUACUUGUGACAGGdTdT-5' (antisense).
Negative control siRNA duplex has the following sequences:
5'-UUCUCCGAACGUGUCACGUdTdT-3' (sense) and 5'ACGUGACACGUUCGGAGAAdTdT-3' (antisense). All of
the siRNA duplexes were synthesized. OVCAR3 cells in
exponential phase of growth were transfected with 120 nM of
S100P siRNA or negative control siRNA using Oligofectamine
Reagent (Invitrogen), according to the manufacturer's protocol.
Then the expression level of S100P was examined by sqRTPCR and Western blot analysis. For the MTT assay, cells
(2x105 per well) were cultured in 6-well plate. After 48 h of

transfection, cells were seeded to 96-well plate and subjected
to the MTT analysis as described below.
RNA isolation and semiquantitative RT-PCR analysis of
S100P. Total cellular RNA was extracted and purified using
the TRIzol reagent (MRC, USA). The extracted RNA was
quantified by absorbance at 260 nm and its quality was
assessed by the ratio of absorbance at 260 and 280 nm using
μQuant Universal Microplate spectrophotometer (Bio-Tek
Instruments, Winooski, VA, USA). Integrity of the isolated
RNA was then checked by determining the ratio of 28S
and 18S after electrophoresis in 1% agarose gel. First-strand
cDNA was transcribed from 1 μg of total RNA in a total
volume of 20 μl using an oligo-dT primer and M-MLV reverse
transcriptase (Promega, USA) at 42˚C for 60 min. After
termination of the reaction, 1 μl of cDNA was used as the
template for PCR amplification of S100P or ß-actin as a
control in a 50 μl reaction volume. The cycling conditions
were 94˚C for 5 min, followed by 30 (for S100P) or 25 (for
ß-actin) cycles of 94˚C for 30 sec, 58˚C for 60 sec and 72˚C
for 1 min, additional 10 min extension at 72˚C after the last
cycle. The sequences of the primer pairs were: S100P: sense
5'-GTCTGAATTCAGCACCATGACGGAACTAGAG-3'
and antisense 5'-GGCTCGAGTTGAGTCCTGCCTTCT
CAAAG-3' and ß-actin: sense 5'-CGTGACATTAAGGAG
AAGCTG-3' and antisense 5'-CTAGAAGCATTTGCG
GTGGAC-3'. Each primer set was amplified using an
optimized number of PCR cycles to ensure the linearity
requirement for semi-quantitative RT-PCR analysis. PCR
products were separated on a 1% agarose gel and visualized
by ethidium bromide staining under ultra-violet light. The
expected sizes for the S100P and ß-actin PCR products were
308 and 500 bp, respectively. For quantitation of cDNA,
densitometric analysis of a digital image of the agarose gel
was performed using LabWorks software (UVP Inc., Upland,
CA, USA). Each PCR product was compared with that
obtained by amplifying ß-actin cDNA in the same sample,
and band intensities were determined by densitometry.
Western blot analysis. Cell extracts were prepared by collecting
and washing cells in ice-cold PBS and collecting in lysis buffer
(25 mM Tris-HCl pH 7.4, 1% Triton X-100, 150 mM NaCl,
1 mM PMSF). Cell lysates were centrifuged at 12000 x g
for 15 min to remove nuclei and cell debris, leaving protein
concentrations in the supernatant. Equal amounts of cell
extracts were diluted with an 5x loading buffer (250 mM
Tris-HCl pH 6.8, 20% glycerol, 4% SDS, 10% ß-mercaptoethanol, 0.005% bromophenol blue), heated to 100˚C for
5 min, colded in ice for 2 min, and applied to 12% polyacrylamide gels containing SDS (SDS-PAGE). Separated proteins
were transferred to nitrocellulose membrane. Membranes
were incubated for 1 h at room temperature in blocking
buffer consisting of 5% non-fat dry milk, 137 mM NaCl,
20 mM Tris-HCl (pH 7.6 at 21˚C), and 0.1% (w/v) Tween-20.
After blocking, the membranes were incubated with primary
antibodies overnight at 4˚C rabbit anti-S100P (1:100 dilution)
(Saier Co., P.R. China), monoclonal anti-γ-tubulin (1:2,000
dilution) (Sigma) and then incubated with peroxidaseconjugated secondary IgG antibodies (Sigma, Germany) for
1 h at room temperature and developed with enhanced
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Figure 1. Expression of S100P in OVCAR3 cell line. (A) Immunofluorescence staining for S100P (green) transfected cells. (a) is stable OVCAR3 cell line
which was transfected with pcDNA3-S100P, (b) is pcDNA3 vector transfected cells, (c) is normal OVCAR3 cells. Cell nuclei were counterstained with DAPI
(blue) (magnification x400). (B) OVCAR3 cells were transfected with plasmids containing S100P or empty vector, and S100P levels were analyzed by
semiquantitative RT-PCR. ß-actin was used as internal control. The results are the representatives of at least three independent experiments. (C) Western blot
analysis showing expression levels of S100P protein within the cell lysates transfected with plasmids containing S100P or empty vector. γ-tubulin was used as
internal control. The results are the representatives of at least three independent experiments. Data values are the mean ± SD; *p<0.05 compared with normal
control or empty vector.

chemiluminescence reagent kit (Pierce, USA). Densitometry
was run on LabWorks software and values were calculated
ratio to γ-tubulin densitometry values.
MTT-assay for the drug sensitivity. The sensitivity of the
cells to paclitaxel, oxaliplatin, 5-fluorouracil, etoposide and
epirubicin was detected with MTT assay. Cells (5,000) were
cultured in each well in a 96-well plate for 24 h. The culture
medium was replaced with the medium containing serial
dilutions of various chemotherapeutic drugs. After 48 h of
drug incubation, 10 μl 3-(4,5-dimethylthiazol-2-yl)-2,5diphenyltetrazolium (MTT) (5 mg/ml) (Sigma) was added to
each well and incubated for an additional 4 h. The plates
were then centrifuged (500 x g, 10 min) and the supernatant
was removed. Dimethyl sulfoxide (DMSO) (100 μl/well) was
added to dissolve the blue formazan crystals converted from

MTT by live cells. Cell viability was assessed by absorbance
at 570 nm measured on μQuant Universal Microplate spectrophotometer (Bio-Tek Instruments). The absorbance (A)
values of formazan produced was calculated as a percentage
of the control untreated wells and, transferred to a doseresponse curve. The survival rate of tumor cells to each drug
with different concentrations was calculated as follows:
survival rate = 100% x (Adrug treated-Ablank)/(Acontrol-Ablank). The
IC50 value resulting from 50% inhibition of cell growth was
calculated. Each concentration of drugs was measured in
triplicate wells on the same plate in three independent
experiments.
Immunofluorescence. OVCAR3 cells were grown to 90%
confluency on glass slides and were washed with PBS, and
then fixed in 4% paraformaldehyde for 30 min at 4˚C. Fixed
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Figure 2. Enhanced sensitivity to chemotherapeutic drugs in S100P overexpressed OVCAR3 cells. Cells were incubated with the indicated concentrations of
paclitaxel (A), oxaliplatin (B), 5-fluorouracil (C), etoposide (D) and epirubicin (E) for 48 h, and cell viability was measured by MTT assay. S100P overexpressed OVCAR3 cells have more sensitivity to these drugs than vector-only controls. It means the statistics significance with the code. Data values are the
mean ± SD.

cells were washed with PBS and permeabilized with 0.5%
Triton X-100 for 10 min. Cells were washed three times in
PBS and covered with blocking buffer (10% donkey serum in
PBS) for 2 h before staining at 4˚C. The primary S100P
antibody (Saier) diluted 1:50 were applied to sections at 4˚C
overnight in a humidified chamber. S100P were visualised by
fluorescein conjugated goat anti-rabbit secondary antibody
(Calbiochem, USA) diluted 1:200 at 4˚C for 1 h. Sections
were counterstained with 4',6-diamidino-2-phenylindole
(DAPI) diluted 1:1000. After the cells were washed three
times with PBS, and finally mounted with aqueous mounting
medium. The images were observed on a Nikon Eclipse 600
fluorescence microscope with digital camera Nikon DXM
1200.
Statistical analysis. Statistical analysis was performed using
SPSS software. Studies were performed in triplicate with the
results expressed as means ± SD as appropriate. Results were
considered statistically significant at p<0.05 obtained with a
two-tailed Student's t-test.
Results
Production of S100P overexpressing OVCAR3 cells. The
human ovarian cancer cell line OVCAR3 was validated to
have endogenous expression of the S100P by Western blot
analysis and immunofluorescence (Fig. 1). In order to simulate

their induced overexpression and to infer their effect on
chemotherapeutic drugs resistance, OVCAR3 cells were
transfected S100P expression vector (pcDNA3-S100P), and
isolated stable clones expressing S100P by neomycin (G418).
The expression of S100P mRNA and protein in stably
transfected OVCAR3 cells were confirmed by sqRT-PCR,
Western blot analysis and immunofluorescence. Compared
to parental and vector controls, a higher expression of
S100P protein and increased levels of S100P mRNA was
detected in the pcDNA3-S100P transfected OVCAR3 cells.
The expression level of S100P in cells transfected with
pcDNA3 vector was similar to that of normal cells.
Effect of S100P overexpression on chemosensitivity in
OVCAR3 cells. Our previous studies have showed that the
expression levels of S100P in oxaliplatin-resistant colonic
cancer cells were lower than that of compared parent cells,
suggesting that S100P gene may participate in the resistance to
chemotherapeutic drugs in tumor cells. To test this possibility,
we investigated the role of S100P on drug-resistance by
examined its effect on sensitivity to several common anticancer
agents in OVCAR3 cells. Sensitivities of OVCAR3 cells to
various concentrations of paclitaxel, oxaliplatin, 5-fluorouracil,
etoposide and epirubicin were determined, respectively, by
an MTT assay. Survival rates were plotted on curves (Fig. 2).
The IC50 value of different drugs is also given in Table I. As
shown in Table I, the IC50 value of paclitaxel, oxaliplatin,
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Table I. Effect of S100P overexpression on sensitivity of
OVCAR3 cells to chemotherapeutic drugs.
–––––––––––––––––––––––––––––––––––––––––––––––––
IC50 value (μg/ml)
Drugs
pcDNA3
S100P
–––––––––––––––––––––––––––––––––––––––––––––––––
Paclitaxel
7.31±0.35
4.31±0.26* (0.60)
Oxaliplatin
14.17±0.59
7.76±0.64* (0.55)
5-Fluorouracil
102.45±11.35
64.15±6.49* (0.62)
Etoposide
15.76±0.49
12.27±0.86* (0.77)
Epirubicin
1.04±0.14
0.59±0.11* (0.57)
–––––––––––––––––––––––––––––––––––––––––––––––––
Asterisks denote values that were significantly different from the
control cells (p<0.01). Cell survival was determined by MTT assay.
The IC50 value resulting from 50% inhibition of cell growth was
calculated. Each value represents the means ± SD of three independent
experiments. Numbers in the parentheses represent fold-change.

–––––––––––––––––––––––––––––––––––––––––––––––––

5-fluorouracil, etoposide and epirubicin were significantly
reduced in S100P overexpressing clones, compared to the
pcDNA3 vector transfected cells (p<0.01). There was a
consistent increase of drug sensitivity in S100P overexpressing
clones for each agent tested. The S100P gene increased
sensitivity of OVCAR3 to these drugs.
S100P gene downregulation in OVCAR3 cells. Having demonstrated that S100P overexpression further sensitize OVCAR3
cells to chemotherapeutic agents, we sought to determine
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whether decreased S100P expression would render ovarian
cancer cells more resistant to these drugs. To downregulated
S100P expression, S100P-targeted siRNA was performed in
this study. Silencing is more specific than overexpression
for determining the role of a factor in cell biology because it
avoids the problems associated with overexpression. We
first determine the effect of synthetic siRNA specific to the
S100P gene sequences on the inhibition S100P expression
by sqRT-PCR and Western blot analysis. A S100P specific
siRNA diminished the level of S100P mRNA in OVCAR3
cells by approximately 65% at 48 h after transfection. A
siRNA consisting of a scrambled sequence with no homology
to any mRNAs based on blast search was used as a negative
control and had no effect on S100P mRNA levels (Fig. 3A).
Furthermore, neither the S100P specific siRNA nor the
scrambled siRNA induced any non-specific knockdown of
ß-actin mRNA. Western blot analysis confirmed that the
OVCAR3 cells 72 h after transfection with the S100P siRNA
exhibited a corresponding decrease in S100P protein level
with no effect on γ-tubulin protein (Fig. 3B).
Knockdown of S100P leads to increased drug resistance in
OVCAR3 cells. OVCAR3 cells were transiently transfected
with the synthetic S100P-targeted siRNA or negative control
siRNA, followed 72 h later with the drug treatments for a
further 48 h, before cell viability was measured using the
MTT assay. Survival rates were plotted on curves (Fig. 4).
The IC 50 of different drugs is also given in Table II. As
shown in Table II, compared with negative control siRNA
the OVCAR3 cells transfected with the synthesized S100P
siRNA demonstrated increased IC 50 value of paclitaxel,

Figure 3. Effective suppression of S100P in OVCAR3 cells after transfection with small interfering RNA (siRNA)-S100P. (A) OVCAR3 cells were transfected
with S100P siRNA or negative control siRNA for 24 and 48 h. S100P levels were analyzed by semiquantitative RT-PCR. ß-actin was used as internal control.
The results are the representatives of at least three independent experiments. (B) OVCAR3 cells were transiently transfected with S100P-targeted siRNA or
negtive control siRNA for 72 h, and S100P levels were analyzed by Western blot analysis γ-tubulin was used as internal control. The results are the
representatives of at least three independent experiments. Data values are the mean ± SD; *p<0.05 compared with negtive control siRNA.
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Figure 4. Enhanced resistance to chemotherapeutic drugs correlated with S100P downregulation in OVCAR3 cells. OVCAR3 cells were transiently
transfected with S100P siRNA or negtive control siRNA for 72 h then cells were exposed for another 48 h at indicated concentrations of paclitaxel (A),
oxaliplatin (B), 5-fluorouracil (C), etoposide (D) and epirubicin (E). Cell viability was determined by MTT assay. Knockdown of S100P leads to increased drug
resistance in OVCAR3 cells. Data values are the mean ± SD.

Table II. Effect of S100P siRNA on sensitivity of OVCAR3
cells to chemotherapeutic drugs.
–––––––––––––––––––––––––––––––––––––––––––––––––
IC50 value (μg/ml)
Drugs
NC siRNA
S100P siRNA
–––––––––––––––––––––––––––––––––––––––––––––––––
Paclitaxel
7.93±1.20
11.10±0.19* (1.40)
Oxaliplatin
11.20±3.46
21.87±1.53* (1.95)
5-Fluorouracil
102.43±8.74
183.46±22.38* (1.79)
Etoposide
18.66±2.52
26.98±1.16* (1.45)
Epirubicin
1.12±0.36
2.15±0.21* (1.91)
–––––––––––––––––––––––––––––––––––––––––––––––––
Asterisks denote values that were significantly different from the
control cells (p<0.01). Cell survival was determined by MTT assay.
The IC50 value resulting from 50% inhibition of cell growth was
calculated. Each value represents the means ± SD of three independent
experiments. Numbers in the parentheses represent fold-change.

–––––––––––––––––––––––––––––––––––––––––––––––––

oxaliplatin, 5-fluorouracil, etoposide and epirubicin (p<0.01).
Knockdown of S100P leads to increased drug resistance in
OVCAR3 cells. This conclusion further supported that S100P
participates in the regulation of chemosensitivity to anticancer
drugs in OVCAR3 cells.

Discussion
Ovarian cancer is the most common cause of death from
gynecological malignancies in the United States (11). Recurrence and subsequent acquired chemoresistance are responsible
for the therapeutic failure occurring in about 70% of ovarian
carcinoma cases. The study of cancer drug resistance entails
great challenges and opportunities for cancer chemotherapy.
In a previous in vitro microarray study we demonstrated
marked downregulation of S100P in oxaliplatin-resistant
colorectal carcinoma cell lines (1). Moreover, we found that
the level of S100P mRNA was relatively low in drug-resistance
cell line. Other studies also have reported downregulation of
S100P in a variety of drug-resistance cells including, paclitaxelresistant prostate cancer cells (12), 5-fluorouracil-resistant
colon cancer cells (13) and 5-fluorouracil-resistant gastric
cancer cells (14). The above data suggest that level of S100P
expression in tumor cells may be correlated with the sensitivity
to chemotherapeutic drugs.
In this study we evaluated the role of S100P in ovarian
cancer cells treated with chemotherapy, using OVCAR3 cell
line which expresses S100P. Transfection of S100P cDNA in
an expression vector into the OVCAR3 cells successfully
derived S100P-overexpressing cell line. Then we selected
several drugs that can induce apoptosis to cancer cells by
various mechanisms, including antimicrotubule agent
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(paclitaxel), platinum compound (oxaliplatin), topoisomerase
II poisons (etoposide), antimetabolites (5-fluorouracil),
anthracyclines (epirubicin) to detect the role of S100P in
chemosensitivity. We found that S100P overexpression in the
ovarian cancer cell line reduced cell survival following
exposure to all the five anticancer drugs. Correspondingly,
downregulation of endogenous S100P by siRNA in the
OVCAR3 cells led to resistance to these anticancer drugs.
Taken together, these data provide evidence that S100P is
closely associated with chemosensitivity, and its expression
level causes changes of response to chemotherapeutic drugs
in ovarian cancer, at least in vitro, despite the distinct
damage mechanisms to cancer cells of these drugs.
Cancer cell resistance to chemotherapy can occur at many
levels, including increased drug efflux and decreased drug
influx; drug inactivation; alterations in drug target; processing
of drug-induced damage and evasion of apoptosis (15).
S100P is a member of the S100 family of calcium-binding
proteins, and its role is not yet completely understood. S100
proteins act as multi functional signaling factors that are
involved in the regulation of diverse cellular processes.
Previous studies have indicated that actin cytoskeleton, such
as ezrin, an essential actin bundling protein, is a direct binding
partner of S100P (16). It was observed that S100P can interact
with ezrin in a Ca 2+-dependent manner and influence its
ability to bind actin. Increased expression of S100P led to a
reduction in cortical actin, disorganization of stress fibers,
and the appearance of punctate cytoplasmic accumulations
(17). This normal actin cytoskeleton is required for antimicrotubule cellular action, and altering this highly regulated
system can profoundly affect the sensitivity of cells to
microtubule-targeted drugs (18). Paclitaxel is an antimicrotubule drug used in the treatment of ovarian, breast, and
non-small cell lung cancers (19). In this study we observed
that S100P affected sensitivity of cells to paclitaxel.
S100P has also been reported to be able to interact with
CacyBP/SIP, a component of a novel ubiquitinylation pathway,
leading to degradation of cancer related protein ß-catenin
(20). Further study showed that overexpressed CacyBP/SIP
inhibits proliferation, tumorigenicity, and invasion of gastric
cancer cells, via the downregulation of ß-catenin (21). Chemosensitivity to these drugs of ovarian cancer may be caused by
the proliferation inhibition, the result of interaction between
S100P and CacyBP/SIP. However, some studies noted that
S100P is one of RAGE (receptor for advanced glycation endproducts) ligands, and RAGE activation by exogenously
added S100P stimulates NF- κ B (nuclear factor-kappaB)
activation in colon cancer cells (22). NF- κ B, decreased
apoptotic potential of tumor cells results in their more
pronounced resistance to chemotherapy (23). Expression of
S100P was elevated in doxorubicin-resistant colon cancer
cells (6). In pancreatic cancer, S100P correlated with
increased survival after 5-fluorouracil exposure (24).
Therefore, mechanisms of S100P inducing chemosensitivity
may be multifactorial, and the different responses to chemotherapy induced by S100P could be caused by binding
different ligands in various tumor cells. Further investigation
into the molecular mechanisms of S100P in drug resistance
of tumor cells are needed.
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In conclusion, the elucidation of the role of S100P in
tumor biology remains at an early stage. Our results suggest
that altering the level of S100P causes changes of sensitivity
to chemotherapeutic drugs in OVCAR3 ovarian cancer cells.
S100P plays an important role in drug resistance of ovarian
cancer cells. Further studies of the role of S100P can provide
significant insight into underlying mechanisms of drugresistance in tumor cell. Although results of in vitro assays
cannot be directly extrapolated to clinical response owing to
the complexity of tumor biology in humans, our findings
may have therapeutic implications for use of S100P as a
therapeutic target.
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