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SW480 cells harboring mutant p53, via
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Abstract: Functional deficiency and disturbance of p53, primarily induced by post-translational modification and
gene mutation, are extensively associated with hallmarks of colorectal cancer, including tumorigenesis, progression
and therapeutic responses. RITA is a small molecule that can modulate both wild-type p53 (WT-p53) and mutant
p53 (MT-p53) in various of cancers and presents anti-cancer activity. This study investigated the growth-inhibitory
effects of RITA on two different human colon cancer cell lines, HCT116 and SW480, which mainly express WT-p53
and MT-p53 respectively. Western blotting was conduced to assess WT-p53 protein level in these two types of cells
after treated with RITA. Mechanistic studies investigated impacts of RITA on WT-p53 gene expression, WT-p53 ubig-
uitination, and protein levels of MDM2 (an E3 ubiquitin ligase mediated WT-p53 proteasomal degradation) and WT-
p53 downstream targets including p21 and Bax. RITA elevated WT-p53 protein levels in HCT116 cells and triggered
the growth inhibition and apoptosis elevation, but all these effects were not observed in SW480 cells. Silencing
WT-p53 in HCT116 cells via RNA interference abolished regulation of RITA on WT-p53, p21 and Bax proteins and the
effects on cell growth and apoptosis. RITA had not effect on WT-p53 gene expression and MDM2 protein level, but
blocked the linkage of ubiquitin on WT-p53, as reflected by Immunoprecipitation assay. These results collectively
indicate that RITA has preferential growth inhibitory activity on colon cancer cells that express WT-p53, but not those
cells harboring MT-p53, via repressing WT-p53 ubiquitination, therefore suggesting a limited utilization of RITA in
the management of colon cancer.
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Introduction the risk of tumorigenesis [2]. In response to a
variety of cellular stimuli, like irreparable DNA
damage induced by DNA-damaging agents or
radiation, oncogene activation, hypoxia and
telomere erosion, WT-p53 becomes stabilized
and activated, and then, initiates apoptotic pro-

gression via activating several substrates (e.g.

The transcription factor p53 has been long rec-
ognized to act as a principal tumor-suppressor
in various cells, which functions to block tumor
formation and development by triggering cell
cycle arrest, apoptosis, or senescence. Wild-

type p53 (WT-p53) is described as “the guard-
ian of the genome”. When DNA is impaired,
WT-p53 transactivates many regulators (e.g.
p21) involved in cell-cycle control, resulting in
cell-cycle arrest in both G1 and G2 phases [1].
The cell-cycle arrest provides time for DNA
repair and prevents transmission of incorrect
genetic information to daughter cells during fol-
lowing cell divisions, which has been demon-
strated to be critically important in decreasing

Bax protein) participating in apoptotic pathway
[3, 4]. Therefore, WT-p53 is also implicated in
the blockage of cancer development and in the
regulation of responsiveness to therapy.

Colorectal cancer (CRC), a common malignant
tumor of the digestive tract, remains one of the
leading causes of cancer-related deaths world-
wide, even though several strategies have been
applied to cure this fatal disease, including sur-
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gical resection, chemotherapy and radiation
therapy [5]. Loss of p53 function, either through
mutation or post-translational modification,
has been extensively reported in CRC, and
closely associated with unchecked prolifera-
tion, tumor progression, and therapeutic resis-
tance [6]. Mutation of the p53 gene is one of
the most frequent genetic alterations in CRC
[6]. Mutant p53 (MT-p53) is incapable of recog-
nizing WT-p53 DNA binding sites in the promot-
er of p53 target genes, resulting the loss of p53
function against cancer, and even worse, some
p53 mutations acquire new and distinct onco-
genic properties and contribute to malignant
process through the interaction with sequence-
specific transcription factors, such as NF-Y,
E2F1, NF-kB and Vitamin D receptor [7, 8].
Indeed, MT-p53 seem to be capable of activat-
ing promoters of genes that are usually not acti-
vated by the WT-p53 protein, such as c-myc
and MDR1 [9]. Inducible knockdown of endog-
enous MT-p53 in CRC cell line (SW480) and
pancreatic cancer cell line (MIA-PaCa-2) trig-
gers the proliferative defect [9]. Knockin mice
that carry one null allele and one mutant allele
of the p53 gene (R172H or R270H) developed
novel tumors compared to p53-null mice [10,
11]. In other CRC cases, p53 retains its wild-
type form, but the p53 is maintained at a low
level or becomes functionally inactive by the
effect of the over-expressed murine double
minute 2 (MDM2) [12]. MDM2 is an E3 ubiqui-
tin ligase, which mediates p53 ubiquitination
and proteasomal degradation. Recent studies
have unveiled numerous additional actions of
MDM2 which are implicated in p53 inactiva-
tion. MDM2 binds to the transactivation domain
of p53, prevents p53 from interacting with the
transcriptional machinery and inhibits p53-
responsive gene expression [13]. Besides,
MDMZ2 exports p53 from the nucleus abolish-
ing its transcriptional activity [13]. Therefore, in
the past few years, much effort has been made
toward identification of small molecules capa-
ble of restoring normal p53 functions in cells
harboring MT-p53 and of preventing the inter-
action of MDM2 with p53 to stabilize WT-p53
and maintain its function.

RITA (reactivation of p53 and induction of tumor
cell apoptosis, NSC 652287) is a small mole-
cule that has been reported to modify both WT-
p53 and MT-p53 in some cancers and presents
anti-cancer activity [14]. Mechanistic studies
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reveal that RITA can bind to the N-terminal p53
domain, which probably leads to conformation-
al changes of p53, and then, impedes p53/
MDM?2 interaction, resulting in up-regulation of
intracellular WT-p53 [14]. RITA is also reported
to restore wild-type function of MT-p53, althou-
gh underlying mechanism remain incompletely
defined. Fiorini et al., [7] found that treatment
with RITA re-establish the WT-p53 function of
pancreatic adenocarcinoma cells bearing MT-
p53, reducing the growth rate and inducing
apoptosis. In addition, RITA activates WT-p53
response in MT-p53-carrying neuroblastoma
cells, inducing the apoptotic cell death [14].
This study was conducted to investigate the
growth-inhibitory effects of RITA on two differ-
ent human colon cancer cell lines, HCT116 and
SWA480, which express WT-p53 and MT-p53
respectively. Mechanistic studies were carried
out to elucidate the interaction of RITA with
WT-p53.

Materials and methods
Cell lines and culture

Two different human CRC cell lines, HCT116
and SW480, which mainly express WT-p53 and
MT-p53 respectively, were obtained from
American Type Culture Collection (ATCC; Ma-
nassas, VA, USA). HCT116 and SW480 cells
were cultured respectively in RPMI-1640 and
DMEM mediums (Invitrogen, Life Technologies,
Carlsbad, CA, USA) at 37°C in a humidified incu-
bator containing 5% CO,. These two types of
mediums were supplemented with 5% fetal
bovine serum, 100 U/ml penicillin and 100 U/
ml streptomycin. The cells in the logarithmic
growth phase were used to conduct the experi-
ments described as follows.

Cell proliferation assay

The cells were seeded in 96-well plates in 100
puL complete medium and allowed to attach
overnight. After the cells were subjected to
diversetreatments, 3-(4,5-dimethyl-2-thiazolyl)-
2,5-diphenyl-2H-tetrazolium bromide (MTT) (20
pL at 5 mg/mL; Sigma, St. Louis, MO, USA) was
added to each well. The medium was removed
4 h later and 150 pL dimethylsulfoxide was
added subsequently to terminate the reaction.
The plates were read with a microplate reader
at 570 nm.
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Flow cytometry analysis of apoptotic cells

Apoptosis was detected using annexin V-FITC/
propidium iodide (PI) staining followed by flow
cytometry. After subjected to diverse treat-
ments, the cells were washed twice with cold
PBS and incubated with annexin V-FITC and PI
at room temperature for 15 min in the dark. The
cells were collected and analyzed by a
FACSCanto Il flow cytometer (Becton Dickinson
Immunocytometry System).

Western blot analysis

The cells were lysed with RIPA buffer (Beyotime,
Changsha, China). Equal amounts (20 pg) of
total protein were loaded and separated on
SDS-PAGE gels. Proteins were transferred to
nitrocellulose membranes and subsequently
immunoblotted with the primary antibodies,
including anti-MDM2, anti-WT-p53, anti-Bax,
anti-p21 and anti-glyceraldehyde-3-phosphate
dehydrogenase (GAPDH) antibodies (Santa Cr-
uz, CA, USA). Membranes were washed with
TBS-T, and then incubated with secondary anti-
body. Proteins were detected using the Am-
ersham enhanced chemiluminescence system
(Pierce, Rockford, IL, USA) according to the
manufacturer’s instructions. The blots were
visualized by enhanced chemiluminescence
using Fuji medical X-ray film (Fujiilm, Tokyo,
Japan).

Construct of cell line with transient silencing of
WT-p53

The cells were seeded at 60% confluence in the
mediums without serum and antibiotics. WT-
p53 in HCT116 cells was transiently silenced
using three different small hairpin RNAs (shR-
NAs) targeting WT-p53 (ShRNAs-WT-p53), which
were synthesized by GenePharma Co., Ltd
(Shanghai, China). shRNAs-WT-p53 and corre-
sponding scrambled siRNA were transfected
into HCT116 cells with using Lipofectamine
2000 (Invitrogen), according to the manufac-
turer’s instructions. Validation of WT-p53 kno-
ckdown was assessed by qPCR and Western
blotting.

Colony formation assay
Two hundred and fifty cells were plated in 6-well

culture plates and cultured for two weeks.
These cells were then fixed with methanol and
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stained with crystal violet solution. The num-
bers of colonies containing = 30 cells were
counted under the microscope. These experi-
ments were repeated three times.

Quantitative real-time reverse transcriptase
(QRT-PCR)

The total RNA of cells was extracted with TRIzol
reagent (TakaRa, Tokyo, Japan). The RNA was
treated with DNA-free DNase and reverse-tran-
scribed for cDNA synthesis. qRT-PCR analysis
was performed using the SYBR Green Reaction
Kit (TaKaRa, Tokyo, Japan) on a MJ Mini™
Gradient Thermal Cycler Real-Time PCR mach-
ine (Bio-Rad, California, USA). The amplification
of WT-P53 and GAPDH genes (oligonucleotide
primers: pb53: 5-AATTTGCGTGTGGAGTATTT-3’
and 5-GTGGAGTCTTCCAGTGTGAT-3; GAPDH:
5-TGGGCTACACTGAGCACCAG-3' and 5-GGGT-
GTCGCTGTTGAAGTCA-3’) was operated as fol-
lows: 5 min at 94°C (one cycle) and 30 sec at
94°C; 30 sec at the annealing temperature of
55°C; and 50 sec at 70°C (35 cycles) and 72°C
for 10 min (one cycle). Expression data were
uniformly normalized to GAPDH as an internal
control, and the relative expression levels were
evaluated using the #2Ct method as described
previously [15].

Immunoprecipitation assay

Cells were lysed with immunoprecipitation
assay lysis buffer (RIPA), in the presence of a
protease inhibitor cocktail (Sigma). Equal
amounts of cell lysates were then incubated
with nickel beads conjugated to anti-WT-p53
antibody for 3 h, followed by wash IP buffer (50
mmol/L Tris, pH 7.5, 5 mmol/L EDTA, 150
mmol/L NaCl, 0.5% NP-40). Bound proteins
were detected by Western blotting using anti-
ubiquitin primary antibody and HRP-conjugated
secondary antibody.

Statistical analysis

Statistical analysis was performed using the
SPSS statistical software package (version
16.0, Chicago, IL, United States). Data were
expressed as mean * S.D. For statistical analy-
sis the Student’s t test was applied. Every
experiment was repeated at least three times.
A P value < 0.05 was considered to be statisti-
cally significant.
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Figure 1. Anti-proliferative and apoptotic effects of RITA on human CRC cells. CRC HCT116 and SW480 cells were
exposed to different doses of RITA (O, 0.5, 1, 5 and 10 pyM) for 72 h. MTT assay (A) and flow cytometry detection
(B) were performed to evaluate effects of RITA on the cell viability and apoptosis rate, respectively. Experiments
were repeated at least three times. Each bar represents the mean of three independent experiments. *P < 0.05

vs. control group.

Results

Anti-proliferative and apoptotic effects of RITA
on human CRC cells

We initially exposed HCT116 and SW480 cells
to different doses of RITA (O, 0.5, 1, 5 and 10
uM) for 72 h, to determine anti-proliferative and
apoptotic effects of RITA on these two types of
cells. MTT detection showed viability of HCT116
cells was attenuated by RITA in a dose-depen-
dent manner (Figure 1A). Treatment of HCT116
cells with 5 and 10 uM RITA caused significant
decrease in the cell viability, compared with
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control group (P < 0.05). In contrast, viability of
SWA480 cells showed slight reduction after
exposure to RITA at all tested dosages. After
the exposure to RITA, apoptosis rate was
detected by flow cytometry. As shown by Figure
1B, apoptosis rate of HCT116 cells was dose-
dependently increased by RITA in the tested
range of concentrations. Approximately 3-fold
increase in apoptosis rate of HCT116 cells was
observed with 5 and 10 uM RITA addition (P <
0.05). RITA also caused an increased trend in
apoptosis rate of SW480 cells, but the increase
did not reach to statistical significance, in
despite of exposure to 10 uM RITA.
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Figure 2. Effect of RITA on WT-p53 protein level in
human CRC cells. Western blot assay was conducted
following treatment of HCT116 and SW480 cells with
different doses of RITA to detect effect of RITA on
WT-p53 protein level. Experiments were repeated at
least three times. Each bar represents the mean of
three independent experiments. *P < 0.05 and **P
< 0.01 vs. control group.

Effect of RITA on WT-p53 protein level in hu-
man CRC cells

To understand effect of RITA on protein level of
WT-p53 in human colon cancer cells, Western
blot assay was conducted following treatment
of HCT116 and SW480 cells with different
doses of RITA. The protein level of WT-p53 in
HCT116 was increased with 0.5 and 1 yM RITA
treatments compared to that in untreated cells
(P < 0.05, Figure 2). Treatment with 5 and 10
UM RITA further elevated WT-p53 protein level
(P < 0.01 vs. control). SW480 cells have been
documented to mainly express mutant p53.
The WT-p53 expression in SW480 was rather
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low compared with that in HCT116, as reflected
by Western blotting. Treatment with RITA,
regardless of the doses, had no notable effect
on WT-p53 protein level in SW480 cells.

RITA inhibited the growth and proliferation of
HCT116 cells via targeting WT-p53

To demonstrate that the inhibitory effects of
RITA on growth and proliferation of HCT116
cells are involved in targeting WT-p53, we
selectively silenced WT-p53 in HCT116 cells
with three specific shRNAs (S1, S2, and S3), fol-
lowed by validation with qPCR and Western
blotting. gPCR detection showed that transfec-
tion of both S1 and S2 remarkably diminished
WT-p53 gene expression (P < 0.05, Figure 3A).
In western blot assay, WT-p53 protein level was
also reduced after S2 (P < 0.01, Figure 3B) and
S1 (P < 0.05) transfections compared to con-
trol. S2 was used in our study for WT-p53
knockdown in HCT116 cells. WT-p53 depletion
with the RNA interference resulted in decreased
cell viability (P < 0.05) and abrogated RITA-
promoted effect on cell viability (Figure 4A).
HCT116 cells with WT-p53 knockdown exhibit-
ed lower apoptosis rate than control cells (P <
0.05, Figure 4B). Remarkable increase in apop-
tosis rate induced by 10 uM RITA was abolished
by silencing WT-p53. Colony formation assay
was performed to evaluate clonogenic survival
ability of treated HCT116 cells. As reflected by
Figure 4C, WT-p53 knockdown promoted the
colony formation efficiency of HCT116 cells (P <
0.05), even the cells treated with 10 uM RITA (P
< 0.05).

RITA up-regulated WT-p53 in HCT116 cells
through hindering its ubiquitination

gPCR analysis was conducted to determine
whether RITA has the ability to modify gene
expression of WT-p53. Treatment with RITA only
triggered numeral increase in relative gene
expression of WT-p53 (P < 0.05, Figure 5A).
Down-regulated WT-p53 induced by RNA inter-
ference was not reversed following RITA treat-
ment. Immunoprecipitation assay was under-
taken to investigate the interaction between
WT-p53 and ubiquitin, given previous docu-
ments have noted that MDMZ2 links ubiquitin to
WT-p53 resulting in its degradation. After
WT-p53 knockdown, WT-p53 protein that was
linked to ubiquitin was almost undetectable
(Figure 5B). RITA treatment significantly inhibit-

IntJ Clin Exp Med 2016;9(9):17569-17578
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Figure 3. Knocking down WT-p53 in HCT116 via RNA interference. WT-p53 in HCT116 cells was selectively silencing
via three specific shRNAs (S1, S2, and S3), followed by validation with gPCR (A) and Western blotting (B). Experi-
ments were repeated at least three times. Each bar represents the mean of three independent experiments. *P <
0.05 and **P < 0.01 vs. control group.
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Figure 4. RITA inhibited the growth and proliferation of HCT116 cells via targeting WT-p53. HCT116 cells were sub-
jected to following treatments: WT-p53 knockdown, exposure to 10 uM RITA for 72 h, or WT-p53 knockdown before
the RITA treatment. MTT assay (A), flow cytometry detection (B) and colony formation assay (C) were performed after
the treatments. Experiments were repeated at least three times. Each bar represents the mean of three indepen-
dent experiments. *P < 0.05 and **P < 0.01 vs. control group. ShRNA-WT-p53: WT-p53 knockdown; RITA: exposure
to 10 uM RITA for 72 h; ShRNA-WT-p53 + RITA: WT-p53 knockdown before the RITA treatment.
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Figure 5. RITA up-regulated WT-p53 in HCT116 cells through hindering its ubiquitination. HCT116 cells were subject-
ed to following treatments: WT-p53 knockdown, exposure to 10 uM RITA for 72 h, or WT-p53 knockdown before the
RITA treatment. gPCR (A) Immunoprecipitation (B) and Western blot assays (C) were performed after the treatments.
Experiments were repeated at least three times. Each bar represents the mean of three independent experiments.
*P < 0.05 and **P < 0.01 vs. control group. ShRNA-WT-p53: WT-p53 knockdown; RITA: exposure to 10 uM RITA for
72 h; ShRNA-WT-p53 + RITA: WT-p53 knockdown before the RITA treatment.

ed linkage of WT-p53 to ubiquitin (P < 0.05). To
understand the effect of RITA on MDM2, we
evaluated MDM2 protein level using Western
blot assay. Results showed no significant alter-
ation in MDM2 protein level following RITA
treatment. Unexpectedly, MDM2 protein level
was decreased with WT-p53 knockdown (P <
0.05, Figure 5C). Although RITA could up-regu-
late WT-p53 according to the Western blotting,
RITA was unable to restore WT-p53 protein that
was silenced by RNA interference.

Bax and p21 are the major downstream compo-
nents of the TP53 tumor suppressor pathway,
respectively controlling apoptosis and cell-cycle
progresses. We detected the protein levels of
Bax and p21 to assess the active status of
WT-p53 in regulating apoptosis and cell-cycle
arrest. Bax protein level was found to be
decreased with WT-p53 knockdown (P < 0.05).
HCT116 cells exposed to RITA displayed a nota-
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ble increase in Bax protein expression com-
pared to control group (P < 0.05). WT-p53
knockdown was in accompany with dramatic
reduction in p21 protein level. Treatment with
RITA promoted the p21 protein expression (P <
0.05). RITA was unable to up-regulated Bax and
p21, when WT-p53 was knocked down.

Discussion

CRC remains one of the most frequent causes
of cancer-related death worldwide, with less
than 10% of 5-year overall survival rate in
advanced stages of the disease [5]. Functional
deficiency and disturbance of p53, primarily
induced by post-translational modification and
gene mutation, are commonly observed in CRC
and closely associated with the more aggres-
sive disease, worse overall survival and resis-
tance to therapies. RITA is a drug (small mole-
cule) that has been developed with the aim at

IntJ Clin Exp Med 2016;9(9):17569-17578
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restoration and reactivation of WT-p53 func-
tions in tumor with MT-p53 expression or low
WT-p53 expression [14]. HCT116 is a human
CRC cell line harboring WT-p53 gene, but the
fact that it maintained at a low level probably
results in attenuated functions in the regula-
tion of apoptosis and other cellular processes,
such as cell cycle arrest, proliferation, differen-
tiation, and invasion. In present study, treat-
ment with RITA successfully elevated WT-p53
protein level in HCT116 cells and caused nota-
ble decrease in the cell viability and increase in
the apoptosis rate. Knocking down WT-p53 pro-
tein in HCT116 cells via small interfering RNA
abolished the anti-proliferative and apoptotic
effects of RITA. These data indicate that abili-
ties of RITA to inhibit growth and induce apopto-
sis of HCT116 cells are associated to modulat-
ing expression and function of WT-p53.

In contrast, RITA had modest effect on the cell
viability and apoptosis of SW480 cells which
mainly express MT-p53 gene. Western blot
assay reflected that RITA failed to elevate
WT-p53 protein level in SW480 cells, implicat-
ing that RITA is unable to restore MT-p53 pro-
tein to that of WT-p53. However, inconsistent
with our implication, previous data showed that
RITA can re-establish the wild-type transcrip-
tionally competent conformation of MT-p53
protein and restore transcriptional transactiva-
tion and transrepression function of several hot
spot p53 mutants [7, 14, 16]. It is possible that
some specific p53 mutants in SW480 are not
completely restored to WT-p53 protein by RITA,
therefore, RITA dose not, or only partly, lead to
the reconstitution of WT-p53 function in
SWA480. Further studies are needed to identify
RITA-induced modification at all mutants in p53
gene in SW480 cells.

We initially thought that RITA modulating
WT-p53 gene expression might be an impor-
tant way to up-regulate endogenous WT-p53
protein in HCT116 cells, but qPCR detection
showed that RITA just exerted marginal effect
on the elevation in WT-p53 mRNA, which sug-
gests that other approach independent of
genetic regulation is associated to WT-p53 up-
regulation by RITA. Previous research has docu-
mented that WT-p53 generally has a short half-
life, especially in the case of MDM2 amplifica-
tion. MDM2 is an ubiquitin ligase for p53, which
binds to the N-terminal transactivation domain
of p53, and consequently, induces the rapid
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degradation by ubiquitination and proteolysis
[13]. RITA is able to prevent the interaction
between p53 and MDM2, which probably hin-
ders MDM2 ubiquiltylating WT-p53 and facili-
tates WT-p53 accumulation in cells [14]. In
present study, immunoprecipitation assay was
performed to investigate the p53 ubiquitination
in HCT116 cells following the RITA treatment.
Our data showed that there is dramatic reduc-
tion in WT-p53 protein linked with ubiquitin.
Western blot assay subsequently manifested
that RITA did not significantly alter MDM2 pro-
tein level. These data suggest that RITA up-reg-
ulating endogenous WT-p53 protein is mainly
associated with RITA repressing WT-p53 ubig-
uitination, but we cannot make a solid conclu-
sion that RITA repressing WT-p53 ubiquitina-
tion is completely dependent on the blockage
of MDM2 adding ubiquitin to WT-p53, although
MDM2 is a well-established ubiquitin ligase
responsible for p53 ubiquitination. On the one
hand, p53 ubiquitination is under the regula-
tion of several ubiquitin ligases; On the other
hand, interaction of RITA with WT-p53 are rath-
er complicated. An experimental study using
nuclear magnetic resonance manifested that
RITA fails to block p53-MDM2 binding [17].
Enge et al., [18] indeed observed that RITA
induced the release of MDM2 from WT-p53,
but remained unclear about how RITA does
that. To further elucidate the mechanism under-
lying RITA repressing WT-p53 ubiquitination, a
study designed to silence MDM2 and induce a
forced MDM2 expression which is in the pres-
ence or absence of RITA is strongly recom-
mended. An interesting finding in our study is
that MDM2 protein level is dramatically
decreased following WT-p53 knockdown. There
is evidence that MDM2 is also one of the target
genes of WT-p53 [19]. Thus, it is speculated
that a negative feedback regulation is induced
by WT-p53 to MDM2.

As a well-established p53-target genes, p21 is
an essential mediator of p53-dependent cell-
cycle arrest. p21-depleted mouse embryonic
fibroblasts are unable to undergo p53-depen-
dent G1 arrest after DNA damage. p21 serving
as a cyclin-dependent kinase inhibitor causes a
number of different cell lines to arrest in both
G1 and G2 phases, which retards cell growth
and proliferation. p53 is also a well-known posi-
tive regulator of Bax which participates in mito-
chondria-mediated apoptotic pathway [12, 20].
Thus, evaluating expression levels of p21 and
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Bax is a suitable method to investigate active
status of WT-p53 in the regulation of cell-cycle
and apoptosis. Treatment of HCT116 cells with
RITA induced the up-regulation of p21 and Bax
protein levels. These effects were abolished by
knockdown of WT-p53. It indicates that RITA
facilitates WT-p53 activation and triggers up-
regulation of p21 and Bax. Treatment with RITA,
herein, is accompany with significant reduction
in cell viability and elevation in apoptosis rate.
An attenuated colony formation efficiency was
observed with RITA addition. Silencing WT-p53
abrogated the adverse effects on HCT116
cells. Thus, our data strongly suggest that RITA
exerted anit-proliferated and apoptotic actions
on HCT116 cells via activation of WT-p53-p21
and WT-p53-Bax signals.

In conclusion, this study showed that RITA had
preferential growth inhibitory activity on colon
cancer HCT116 cells expressing WT-p53, but
not SW480 cells harboring MT-p53, mainly
because RITA can up-regulate WT-p53 in
HCT116 cells but not in SW480 cells. The
WT-p53 up-regulation in HCT116 cells is closely
related to RITA blocking WT-p53 ubiquitination,
rather that the impacts on WT-p53 gene expres-
sion and MDM2 protein level. The WT-p53 up-
regulation facilitate the WT-p53 activating p21
and Bax, resulting decreased cell viability, ele-
vated apoptosis rate, and attenuated colony
formation efficiency.
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