W J

World Journal of
Gastroenterology

Online Submissions: http:/ /www.wjgnet.com/1007-9327office

wjg@wijgnet.com
doi:10.3748 /wjg.v18.i26.3458

World | Gastroenterol 2012 July 14; 18(26): 3458-3464
ISSN 1007-9327 (print) ISSN 2219-2840 (online)
© 2012 Baishideng. All rights reserved.

BRIEF ARTICLE

Phosphoinositide-3-kinase, catalytic, alpha polypeptide RNA
interference inhibits growth of colon cancer cell SW948

Wen-Sheng Huang, Tian-Bao Wang, Yao He, Yu-Jun Chen, Shi-Long Zhong, Min Tan

Wen-Sheng Huang, Tian-Bao Wang, Min Tan, Department
of Surgery, the First Affiliated Hospital, Sun Yat-sen University,
Guangzhou 510080, Guangdong Province, China

Yao He, Yu-Jun Chen, Department of Gastroenterology, the
First Affiliated Hospital of Sun Yat-sen University, Guangzhou
510080, Guangdong Province, China

Shi-Long Zhong, Medical Research Center of Guangdong
Provincial Hospital, Guangzhou 510080, Guangdong Province,
China

Author contributions: Huang WS and Wang TB contributed
equally to this work, performed the whole experiment design,
analyzed the data, and drafted and corrected the article; He Y
and Chen YJ performed the transfection of short hairpin RNA,
polymerase chain reaction and Western blotting experiment;
Zhong SL and Tan M completed the flow cytometry experiment.
Supported by Grants from Science and Technology of Guang-
dong Province Funds, No. 2010B080701038

Correspondence to: Dr. Wen-Sheng Huang, Professor, De-
partment of Surgery, the First Affiliated Hospital, Sun Yat-sen
University, Guangzhou 510080, Guangdong Province,

China. txzz2001@gmail.com

Telephone: +86-20-87755766 Fax: +86-20-87332678
Received: February 7,2012  Revised: May 9, 2012
Accepted: May 13, 2012

Published online: July 14, 2012

Abstract

AIM: To investigate the gene knock-down effect by the
phosphoinositide-3-kinase, catalytic, alpha polypeptide
(PIK3CA)-targeted double-stranded RNA (dsRNA) and
its effect on cell proliferation and cycle distribution in
SW948.

METHODS: Two PIK3CA-targeted dsRNAs were con-
structed and transfected into SW948 cells. Transfec-
tions were performed using lipofectamine™ 2000. The
transfection effectiveness was calculated basing on the
rate of fluorescence cell of SW948 at 6 h after transfec-
tion. Total messenger RNA was extracted from these
cells using the RNeasy kit, and semiquantitative reverse
transcription polymerase chain reaction was performed
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to detect the down-regulation of PIK3CA, AKT1, MYC,
and CCNDI gene expression. Cells were harvested,
proteins were resolved, and western blot was employed
to detect the expression levels of PIK3CA, AKT1, MYC,
and CCNVD!I gene. Cell proliferation was assessed by
3-(4,5)-dimethylthiahiazo (-z-y1)-3,5-di-phenytetrazoli-
umromide assay and the inhibition rate was calculated.
Soft agar colony formation assay was performed basing
on colonies greater than 60 pum in diameter at x100
magnification. The effect on cell cycle distribution and
apoptosis was assessed by flow cytometry. All experi-
ments were performed in triplicate.

RESULTS: Green fluorescence was observed in SW948
cell transfected with plasmid Pgenesil-1, and the
transfection effectiveness was about 65%. Forty-eight
hours post-transfection, mRNA expression of PIK3CA
in SW948 cells was 0.51 + 0.04 vs 0.49 £ 0.03 vs 0.92
= 0.01 vs 0.93 £ 0.03 (P = 0.001 ) in Pgenesil-CA1,
Pgenesil-CA2, negative and blank group respectively.
mRNA expression of AK71 was 0.50 = 0.03 vs 0.48
= 0.01 s 0.93 = 0.04 vs 0.92 £ 0.02 (P = 0.000) in
Pgenesil-CA1, Pgenesil-CA2, negative and blank group
respectively. mRNA expression of MYC was 0.49 + 0.01
vs 0.50 = 0.04 vs 0.90 = 0.02 vs 0.91 + 0.03 (P =
0.001) in the four groups respectively. mRNA expres-
sion of CCVDI was 0.45 + 0.02 vs 0.51 + 0.01 vs 0.96
+ 0.03 s 0.98 £ 0.01 (P = 0.001) in the four groups
respectively. The protein level of PIK3CA was 0.53 =+
0.01 vs 0.54 £ 0.02 vs 0.92 £ 0.03 s 0.91 £ 0.02 (P
= 0.001) in Pgenesil-CA1, Pgenesil-CA2, negative and
blank group respectively. The protein level of AK71 in
the four groups was 0.49 £ 0.02 vs 0.55 + 0.03 vs 0.94
%+ 0.03 15 0.95 = 0.04, £ = 0.000). The protein level of
MYC in the four groups was 0.51 + 0.03 vs 0.52 £ 0.04
vs 0.92 £ 0.02 vs 0.95 £ 0.01 (P = 0.000). The protein
level of CCVD1 in the four groups was 0.54 + 0.04 vs 0.56
+ 0.03 v5 0.93 + 0.01 v5 0.93 £ 0.03 (P = 0.000). Both
Pgenesil-CA1 and Pgenesil-CA2 plasmids significantly
suppressed the growth of SW948 cells when compared
with the negative or blank group at 48 h after transfec-
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tion (29% vs 25% vs 17% vs 14%, P = 0.001), 60
h after transfection (38% vs 34% vs 19% vs 16%, P
= 0.001), and 72 h after transfection (53% vs 48%
vs 20% vs 17%, P = 0.000). Numbers of colonies in
negative, blank, CA1, and CA2 groups were 42 + 4,
45 + 5,8 £ 2, and 10 + 3, respectively (P = 0.000).
There were more than 4.5 times colonies in the blank
and negative control groups as there were in the CAl
and CA2 groups. In addition, the colonies in blank and
negative control groups were also larger than those
in the CA1 and CA2 groups. The percentage of cells
in the CA1 and CA2 groups was significantly higher in
Go/G1 phase, but lower in S and G2/M phase when com-
pared with the negative and control groups. Moreover,
cell apoptosis rates in the CA1 and CA2 groups were
5.11 £ 0.32 and 4.73 £ 0.32, which were significantly
higher than those in negative (0.95 = 0.11, 2 = 0.000)
and blank groups (0.86 + 0.13, # = 0.001). No sig-
nificant difference was found between CA1 and CA2
groups in cell cycle distribution and apoptosis.

CONCLUSION: PIK3CA-targeted short hairpin RNAs
can block the phosphoinositide 3-kinase-Akt signaling
pathway and inhibit cell growth, increase apoptosis,
and induce cell cycle arrest in the PIK3CA-mutant co-
lon cancer SW948 cells.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Colon cancer is the fifth most common cancer in the
United States, and the third leading cause of cancer-
related death in the Western world. The phosphoinositide
3-kinase (PI3K)/Akt signaling transduction pathway is
believed to play an important role in carcinogenesis. PI3KK
is a major signaling component downstream of growth
factor receptor tyrosine kinases (RTKs), which may serve
as a potential target for colon cancer therapy[l’z]. PI3K is a
heterodimer consisting of a regulatory subunit (p85) and
a catalytic subunit (p110). The subtype p110a encoded
by the gene phosphoinositide-3-kinase, catalytic, alpha
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polypeptide (PIK3CA) is very important in phosphory-
lating phosphatidylinositol (4,5)-bisphosphate (PIP2) to
the lipid second messenger PIP3, and PIP3 in turn func-
tions in the recruitment and activation of a wide range
of downstream targets, including the serine-threonine
protein kinase Akt. Gene reactions distal to the PI3K-Akt
signaling pathway contribute to tumor cell proliferation,
cell cycle progression, energy metabolism, and resistance
to apoptosisﬁ'()]. Troxell ¢ al” found PIK3CA mutations
were identified in 13/24 breast columnar cell lesions (54%)
and 3/8 invasive carcinomas (37%). The high prevalence
of PIK3CA mutations in breast cancer is an emerging
tumor marker which might become used in treatment-
choosing processm. Higgins e# al” detected the PIK3CA
status in metastatic breast cancer using peripheral blood,
and found plasma level of PIK3CA presented predictive
biomarkers of response to targeted therapies. PIK3CA
mutations were detected in 18% patients with breast and
gynecologic malignancies, and cases with PIK3CA muta-
tions treated with its inhibitors demonstrated a higher
response rate than patients without mutations'"”. Studies
demonstrated PIK3CA mutations were not common, but
its amplification was very common in gastric cancer, Akt
(p-Akt) was often functionally linked to tumor progtes-
sion and metastasis in gastric cancer, and double-stranded
RNA (dsRNA) mediated targeting of PIK3CA may spe-
cifically knockdown the expression of PIK3CA, provid-
ing a potential implication for therapy of cancer ",

RNA interference (RNAI) is a potent gene-silencing
tool, which is triggered by the introduction of dsRNA.
Degradation of mRNA homologous to dsRNA can
cause a post-transcriptional gene-silencing effect. Re-
cently, the vector-based RNAI has been developed in
order to achieve long-term and stable effects. Short hair-
pin RNA (shRNA) is formed by hairpin structures and
stretches of dsRNA. After being cleaved by a ribonucle-
ase dicer, it becomes mature mictoRNA (miRNA) inside
the targeted cells" .

In our study, two shRNA plasmid vectors were con-
structed against the gene PIK3CA, and were transfected
into the colon cancer cell line SW948. Their effects on
cell proliferation and cycle distribution in this cell line
were investigated.

MATERIALS AND METHODS

Cell line and culture

The human colon carcinoma cell line SW948 was rou-
tinely grown in Leibowitz’s L.-15 medium supplemented
with 10% fetal calf serum, penicillin (100 U/mL), and
streptomycin (100 pg/mL) at 37 'C in a humidified 5%
CO2/95% air atmosphere.

RNA silencing

Two small interference RNA (siRNA) for PIK3CA were
designed according to the consensus sequence of the
PIK3CA gene (GeneBank NM_006218) obtained from
the online database of the National Center for Biotech-
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nology Information, and then were cloned separately into
the vector plasmid Pgenesil-1. One sequence, 5-GCTAT-
CATCTGAACAATTA-3" was desgnated Pgenesil-CA1,
and the other 5>-GGATAGAGGCCAAATAATA-3* was
designated Pgenesil-CA2. Both were verified in a basic
local alignment search tool search of the database. An
siRNA scrambled sequence 5-GACTTCATAAGGCG-
CATGC-3, designated Pgenesil-Neg, was used as a nega-
tive control. All siRNA sequences were synthesized by In-
vitrogen (Catlsbad, CA). The multiclone sites of plasmid
Pgenesil-1 containing enhanced green fluorescent protein
gene were as follows: Hind II-ShRNA-BamH I -U6Pro-
motot-EcoR 1 -Sa/1 -Xba 1 -Dralll. All the above RNAI
sequences were transcribed with DNA polymerase III
U6 promoter. Cells at 80%-90% confluency were trans-
fected with the three shRNA vectors CA1, CA2, and Neg
group, described above. Transfections were performed
using lipofectamine TM2000 (Invitrogen, United State)
according to the manufacture’s instructions. The Blank
group was also treated with only LipofectamineTM2000,
but without vector. Six hours post-transfection, 500 pL
of fetal bovine serum (FBS) was added per well. Twenty-
six hours after transfection, the medium was replaced by
normal medium containing 10% FBS and antibiotics up
to 72 h post-transfection. The transfection effectiveness
was calculated basing on the rate of fluorescence cell of
SW948 at 6 h after transfection.

RNA isolation and semiquantitative reverse transcription
polymerase chain reaction

Cultured cells (described above) were harvested 48 h
post-transfection. Total messenger RNA was extracted
from these cells using the RNeasy kit. Reverse transcrip-
tion polymerase chain reaction was performed using 500
ng of total RNA samples with oligo dT primers (Fer-
mentas, United States). 3-actin mRNA was included as
an internal standard for quantitative analysis. The primer
pairs used in this study are listed in Table 1. Samples in
each group were run in triplicate. The photodensity of
the goal gene product was normalized with respect to
[B-actin content.

Western blotting

Cells were harvested 48 h post-transfection, and were
washed twice in ice-cold 1X phosphate-buffered saline
(PBS). Cell pellets were treated with the lysis buffer, and
whole cell extracts were isolated. Proteins were resolved
by sodium dodecyl sulfate-polyacrylamide gel electropho-
resis (10%), then transferred onto a polyvinylidene fluo-
ride membrane, and subjected to immunohybridization
analysis using a monoclonal antibody against the targeted
proteins (Santa Cruz Biotechnology, Inc., United States).
Peroxidase-conjugated secondary antibody was added later
(Bolster, China). Hybridized protein bands were displayed
via chemiluminescence reagents (Santa Cruz Biotechnol-
ogy, Inc., United State) according to the manufacturet’s
instructions. J-actin staining was used as an internal stan-
dard. All experiments were performed in triplicate.
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3- (4,5-cimethylthiazol-2-yl)-2,5-diphenyl tetrazolium
bromide assay

The transfected cells were seeded in 96-well plates (1X
10"/mL), and were allowed to attach for 24 h. Thiazolyl
blue tetrazolium bromide (MTT, Sigma, United States)
was dissolved in 1X PBS at a concentration of 5 mg/mlL,
and filtered as a stock solution. Ten microlitres of stock
solution were added to 100 pL. of medium in each well.
The plates were incubated for 4 h at 37 C. After loading
of 3- (4,5-cimethylthiazol-2-yl)-2,5-diphenyl tetrazolium
bromide (MTT), medium was replaced with 100 pl. di-
methyl sulfoxide, and was incubated for 30 min at room
temperature for color development. Results were read
by an enzyme-linked immunosorbent assay reader (570
nm, DG-3022A, United States) to determine absorbance
values (A). In each group, time points for detection of
absotrbance values were 36, 48, 60 and 72 h after transfec-
tion. The inhibition rate was calculated as follows: Inhibi-
tion rate (IR) = [1 - .A1/.42] x 100%, where A1 is the
absorbance value of the observation group, and 42 is the
absorbance value of the control group.

Soft-agar colony-formation assays

Different groups of cells were mixed with culture me-
dium containing agar at a final concentration of 0.4%
24 h after transfection. One milliliter of cell suspension
was seeded onto 6-well plates coated with 0.5% agar in
culture medium. Colonies greater than 60 ym in diam-
eter at X100 magnification were counted in each plate to
measure the colony efficiency after 10 d incubation. The
assays were performed in triplicate.

Flow cytometry

Flow cytometry was used to assess cell cycle and apoptosis.
Cells were harvested 72 h after incubation, and then were
washed with cold 1 X PBS and fixed with 80% ethanol
overnight at -20 “C. Next, cells were treated with RNase A
(Sigma, United States), and were stained with propidium
iodide (PI, Sigma, United States). All samples underwent
analysis using flow cytometry (Becton Dickinson, United
States). The experiments were performed three times.

Statistical analysis

Results of experimental data are reported as mean * SE.
Significance levels wetre determined by one-way analysis of
variance and Student’s # test using SPSS 11.5 Statistics soft-
ware. A statistically significant result is indicated by a P < 0.05.

RESULTS

PIK3CA-specific shRNA inhibited mRNA and protein
expression of target genes

SW948 transfected with plasmid Pgenesil-1 presented
green fluorescence, and the transfection effectiveness was
about 65% (Figure 1). Forty-eight hours post-transfec-
tion, the expression of mRNA and protein from targeted
genes was tested in SW948 cells. The results are shown in

Figure 2, Tables 1 and 2. All mRNA and protein expres-
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Goal gene Upstream primer Downstream primer PCR frag (bp)
p-actin 5-TCCTGTGGATCCACGAAACT-3’ 5-GAAGCATTTGCGGTGGACGAT-3’ 330-bp
PIK3CA 5-CCCTGCTCATCAACTAGGAAACC-3' 5-TTGCCGTAAATCATCCCCATT-3' 160-bp
Akt 5-GGACAACGCCATCCAGACT-3 5-GCCAGGGACACCTCCATCTC-3" 121-bp
c-myc 5-TACCCTCTCAACGACAGCAG-3’ 5-TCTTGACA TTCTCCTCGGTG-3" 477-bp
cyclinD1 5-GCCAACCTCCTCAACGACCGG-3' 5-GTCCATGTTCTGCTGGGCCTG-3’ 744-bp
PCR: Polymerase chain reaction; PIK3CA: Phosphoinositide-3-kinase, catalytic, alpha polypeptide.
100 pm
Goal gene CA1 CA2 Negative Blank
mRNA expression
PIK3CA 0.51 £0.04" 0.49+0.03" 0.92+0.01 0.93+0.03
Akt 0.50£0.03° 048+0.01° 093+0.04 0.9220.02
c-myc 0.49 £0.01° 0.50+0.04° 0.90+0.02 0.91+0.03
cyclinD1 0.45+0.02" 0.51+0.01° 0.96+0.03 0.98 +0.01
Protein expression
PIK3CA 0.53 £0.01° 0.54+0.02° 0.92+0.03 0.91+0.02
Akt 0.49£0.02° 0.55+0.03" 0.94+0.03 0.9520.04
c-myc 0.51£0.03° 0.52+0.04° 0.92+0.02 0.95+0.01
cyclinD1 0.54+0.04° 0.56+0.03° 093+0.01 0.93+0.03

Figure 1 Fluorescence of SW948 cell transfected with plasmid Pgenesil-1
(x100).

1

PIK3CA - — - -

o | — - - -

c-myc - - -— —

CclinD1 | — — W =

pocn R W —
1 2 3 4

Figure 2 Phosphoinositide-3-kinase, catalytic, alpha polypeptide specific
short hairpin RNA inhibited target genes mRNA expressions (A) and pro-
tein expressions (B) in SW948 cells. Lane 1: CA1 group; Lane 2: CA2 group;
Lane 3: Negative group; Lane 4: Blank group. PIK3CA: Phosphoinositide-3-
kinase, catalytic, alpha polypeptide.

sion from targeted genes in SW948 cells was down-regu-
lated significantly after transfection with either plasmids
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PIK3CA: Phosphoinositide-3-kinase, catalytic, alpha polypeptide. P =
0.001, °P = 0.000 vs negative or blank group.

Blank Negative CA1 CA2
36 h 13 14 17 15
48 h 14 17 29° 25°
60 h 16 19 38" 34°
72h 17 20 53° 48°

*P =0.001, °P = 0.000 vs negative or blank group.

Pgenesil-CA1 or Pgenesil-CA2 (P < 0.001, »s negative or
blank group). No significant difference was found be-
tween the CA1 and CA2 groups. Pgenesil-Neg plasmid
had no significant inhibitory effect on the expression of
mRNA or protein.

PIK3CA RNA silencing inhibited SW948 cell proliferation
The effect of PIK3CA silencing on proliferation of
SW948 cells was analyzed by the MTT assay. As demon-
strated in Table 3, both Pgenesil-CA1 and Pgenesil-CA2
plasmids significantly suppressed the growth of SW948
cells when compared with the negative or blank group.

Soft-agar colony-formation assays

Soft-agar colony-formation assays were used to analyze
the anchorage-independent proliferation of SW948
cells. Numbers of colonies in negative, blank, CA1, and
CA2 group were 42 + 4,45+ 5,8 * 2, and 10 * 3, re-
spectively. There were more than 4.5 times more than
colonies in the blank and negative control groups as
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Group Go/Gi1 S G2/M Apoptosis
Blank 3541+2.63 4754+387 16.74+1.59 0.86 £0.13
Negative 4012+254 41.71+216 17.57+1.26 095+ 0.11
CA1l 79.72 +4.63° 1524+128 437+043° 5.11+0.32°
CA2 77.93+431° 16.71+0.89° 517+029"° 4.73+0.32°

*P = 0.001, °P = 0.000 vs negative or blank group.

there were in the CA1 and CA2 groups. In addition, the
colonies in blank and negative control groups were also
larger than those in the CA1 and CA2 groups.

Effect of PIK3CA shRNA on cell cycle distribution and
apoptosis

As shown in Table 4, the percentage of cells in the CAl
and CA2 groups was significantly higher in Go/Gu1 phase,
but lower in S and G2/M phase when compared with the
negative and control groups. Moreover, cell apoptosis
rates in the CA1 and CA2 groups were around 5%, which
was significantly higher than those in negative and blank
groups. No significant difference was found between CA1
and CA2 groups in cell cycle distribution and apoptosis.

DISCUSSION

One of the areas of greatest interest in cancer research
concerns the coordination of cancer cell proliferation
and apoptosis. The balance between cell proliferation
and apoptosis, and the distribution of cell cycles play
very important roles in the process of carcinogenesis in
colon cancet'™. Abnormal activation of the PI3K signal-
ing pathway can cause hyper-proliferation of intestinal
crypt progenitors, and promote the transformation of a
normal cell to a cancer cell. This process involves a series
of complicated molecular activities. The PI3K signal-
ing cascade begins with the phosphorylation of PIP2 to
PIP3, which is largely regulated by the balance of activity
of PTEN and PI3Ks. Many investigators have reported
that mutations of PI3Ks contribute to the process of
carcinogenesis in colon cancer™. Liao et al™” reported
that co-existence of PIK3CA exon 9 and 20 mutations,
but not PIK3CA mutation in either exon 9 or 20 alone,
was associated with poor prognosis of colorectal cancer
patients. Thus, PI3K has become the focus of consider-
able attention for research into the treatment of colon
cancer. Small-molecule inhibitors targeting PI3K are im-
portant to investigate, but their toxicity, drug resistance,
and side-effects have prevented widespread use of these
compoundsm. Therefore, more efficient and safer new
methods have been developed to solve those problems.
RNA interference is a ubiquitous mechanism of
eukaryotic gene regulation, and an excellent strategy for
specific gene silencing. Recently the vector-based ap-
proach of shRNA interference has been developed in
order to achieve highly specific suppression of gene ex-
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pression in mammalian cells. ShRNA is formed by hair-
pin structures and stretches of double-stranded RNA,
which determine the specificity of RNA interference.
Previous reports about ShRNA interference have dem-
onstrated their easy and stable introduction into cells,
and more importantly, their consistently efficacy, which
has potential as a new method for cancer therapy“5’17’2”.

PI3K is a heterodimer composed of a regulatory
subunit (p85) and a catalytic subunit (p110), which has
three isoforms. Among them, p110a (PIK3CA), is an
important catalytic subunit that is implicated in a wide
range of cancers including colon cancer. Beuers ez al™
reported strong associations were found between KRAS,
PIK3CA mutations and colorectal cancers Dukes’ stag-
ing, and KRAS and PIK3CA bi-mutations were more
likely to develop into liver metastasis. It naturally serves
as a potent potential target for colon cancer therapyp’()];
however, the use of an RNA interference technique
for PIK3CA gene silencing in established colon cancer
cell lines has rarely been reported. In a previous study,
Wee et al”) reported successful PIK3CA gene deple-
tion by RNA interference and consequential inhibition
of proliferation in the colon cancer cell lines HCT116
and DLD1; however, the down-regulation of PIK3CA
gene expression by RNAI in other colon cancer cell line
has not been reported, due to the limited availability of
colorectal carcinoma cell lines with PIK3C.A gene muta-
tion. Herein we describe our experience with the effects
of two PIK3CA-specific shRNAs on cell proliferation
and apoptosis in the colon cancer cell line SW948, which
harbors mutation in the PIK3CA gene.

In this study we used plasmid Pgenesil-1 as vector
into which two PIK3CA-specific interference sequences
were successfully inserted. The vector Pgenesil-1 could
transcribe and generate interfering RNAs continually un-
der the control of U6 promotor. Thus, a persistent gene
knock-down effect could be achieved by successfully
transfecting the vectors into SW948 cells. Our results
demonstrated that these two PIK3C-specific shRNAs
both showed evident effects on silencing the PIK3CA
gene either at the mRNA or at the protein level. At the
same time, the expression of downstream genes, namely
AKT1, MYC, and CCND7 was also significantly sup-
pressed. MTT assays demonstrated that cell proliferation
in the PIK3CA knockdown groups was significantly in-
hibited from 48 to 72 h after transfection. Similar results
were achieved in detecting anchorage-independent cell
proliferation by soft agar colony formation assays, in
which significant reduction in either the number or the
size of colonies was found in both CA1 and CA2 groups.
These results suggest that PIK3C.A knockdown by specif-
ic shRNAs decreased the abilities of SW948 cells to form
colonies in soft agar, which was consistent with Wee’s
reportmj. Our results revealed that these two PIK3CA-
specific shRNAs expressed an anti-proliferation function
in the PIK3CA-mutant cancer cells, and suggest that they
may have therapeutic potential for colon cancer.

Our flow cytometry results showed cell cycle arrest
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at G1/S, and an increase in apoptosis in these two PIK-
3CA-specific shRNAs-transfected SW948 cells, which
may have caused the inhibition of cell growth. This find-
ing is consistent with previously published results in the
HCT116 cell line™. Akt, a major downstream effector
of PI3K, is activated by phosphoinositide-dependent
protein kinase 1, and plays an important role in cell pro-
liferation, apoptosis, cell motility and invasion"”. Lots of
studies have shown that Akt is activated in a variety of
malignances, and is often functionally linked to cancer
progression and metastasis'”. Another possible mecha-
nism is that AKT down-regulation induced by PIK3CA
gene silencing resulted in the degradation of cyclinD1
and down-regulation of c-myc expression via GSK3[3
activity. CyclinD1 is a regulatory kinase that is critical in
modulating the cell cycle through Gi to S phase. C-myc
is a positive regulator of Gi-specific cyclin-dependent
kinases. Over-expression of these two genes may stimu-
late cells to overcome the cell cycle checkpoints, and
thus enhance cell proliferation™ . Inhibition of these
two genes may result in cell cycle arrest and increased
apoptosis, and thus inhibit cell growth. Migliardi ez al™
reported that PI3K/mTor inhibitor BEZ235 could pro-
duce prevalent growth-suppressive effects in patient-de-
rived xenografts of RAS-mutant colorectal carcinomas.
In conclusion, our experiment showed that the
shRNA targeted against PIK3CA could specifically si-
lence the PIK3CA gene and consequentially suppress the
expression of its downstream genes including, AKT7,
MYC, and CCND1. This silencing effect on these genes
could efficiently inhibit the growth of PIK3CA-mutant
colon cancer SW948 cells, and might be a potential ap-
proach for treating human PIK3CA-mutant colon cancer.

COMMENTS

Background

The phosphoinositide-3-kinase (PI13K)/Akt signaling transduction pathway is
believed to play an important role in carcinogenesis. PI3K is a major signaling
component, which is a heterodimer consisting of a regulatory subunit (p85)
and a catalytic subunit (p110). The subtype p110a encoded by the gene phos-
phoinositide-3-kinase, catalytic, alpha polypeptide (PIK3CA) is very important in
phosphorylating, and may serve as a potential target for colon cancer therapy.
Research frontiers

The coordination of cell proliferation and apoptosis in cells is one of the hotspots
in cancer research. The balance between cell proliferation and apoptosis, and the
distribution of cell cycles play very important roles in the carcinogenesis process
of many cancers. PIK3CA is the key component in this process. Thus PIK3CA
might be a gene therapy target for lots of cancers include colon carcinoma.
Innovations and breakthroughs

In this study, two PIK3CA specific shRNAs showed their evident effect on
silencing the PIK3CA gene. The results also indicated that PIK3CA shRNA
inhibits cell growth and induces apoptosis of SW948 cell.

Applications

The shRNA interference targeted against PIK3CA may have potential therapeu-
tic utility in human PIK3CA-mutant colon cancer.

Terminology

The official name of PIK3CA is “phosphoinositide-3-kinase, catalytic, alpha
polypeptide”. It is located on the long(q) arm of chromosome 3 at position 26.3.
Phosphatidylinositol 3-kinase is composed of an 85 kDa regulatory subunit and
a 110 kDa catalytic subunit. The protein encoded by PIK3CA gene represents
the catalytic subunit. The PIK3CA gene has been found to be oncogenic and is
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mutated in a range of human cancers. Due to the association between PIK3CA
and cancer, it is believed to be a promising drug target.

Peer review

The PIK3CA knock-down effect on cells was investigated in the present study.
The results showed that shRNAs transfection down-regulated PIK3CA and its
downstream genes such as Akt1, MYC and CCND1, and inhibited cell growth.
Further, it was demonstrated that cell cycle arrest and apoptosis were induced
in PIK3CA shRNAs-transfected SW948 cells. The study appears to be interest-
ing and may have therapeutic implication.
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