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MiR-27b targets PI3K p110a« to inhibit proliferation
and migration in colorectal cancer stem cell

Yun Chen, Bing Zhang, Ye Jin, Qi Wu, Lifang Cao

Department of General Surgery, Tongde Hospital of Zhejiang Province, Hangzhou, Zhejiang Province, PR China

Received July 16, 2019; Accepted July 24, 2019; Epub September 15, 2019; Published September 30, 2019

Abstract: Colorectal cancer (CRC) is one of the leading causes of cancer deaths worldwide, CRC was estimated to
be the third most commonly diagnosed cancer and a leading cause of cancer deaths in developed countries due to
therapy resistance and metastasis. Cancer stem cells (CSCs) were found in a variety of malignant tumors, includ-
ing colorectal cancer. miR-27b play pivotal roles in the acquisition of CSC properties such as tumor initiation, drug
resistance and asymmetric cell division. The aim of the present study was to investigate the underlying mechanisms
that miR-27b inhibits proliferation, invasion and migration of CSCs. In present study, miR-27b were found to be
significantly upregulated in CSCs. Overexpression of miR-27b inhibit CSCs proliferation and migration. In addition,
overexpression of miR-27b suppress the character expression of CSCs, including of CD44, CD133, Sox2 and Oct4.
Furthermore, it has been demonstrated that miR-27b is directly targeted by PIK3CA and miR-27b overexpression
can effectively attenuate the expression of Phosphor-PI3K p110a and phosphor-Akt. In conclusion, these results
reveal that PIK3CA is significantly downregulated by miR-27b expression in CSCs. Thus, we presume that miR-27b

may be a therapeutic anti-tumor agent for CRC via targeting PI3K p110a.
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Introduction

Colorectal cancer (CRC) is one of the leading
causes of cancer deaths worldwide, associat-
ed with a high-fat, low-fiber diet [1]. Currently,
CRC estimated to be the third most commonly
diagnosed cancer and the third leading cause
of cancer deaths in developed countries [2, 3]
due to therapy resistance and metastasis.
More than half of patients suffered from co-
lorectal cancer develop hepatic metastases.
Unfortunately, Surgical resection of hepatic
metastases remains the only curative treat-
ment capable of providing prolonged survival.
Furthermore, Five-year survival after resection
of hepatic colorectal metastases is less than
44% [4, 5]. Therefore, understanding the mo-
lecular mechanism underlying colorectal carci-
nogenesis is vital for diagnosis and treatment
of CRC in clinically.

Cancer stem cell (CSCs), which are operation-
ally defined as cells that are capable of tumor
initiation and propagation and their presence
are involved with a more aggressive tumor phe-

notype, show self-renewal and drug tolerance
[6, 7]. At present, many evidences confirmed
that CSCs are found in a variety of malignant
tumors, including colorectal cancer, breast can-
cer, prostate cancer, lung cancer, liver cancer,
ovarian cancer [8, 9]. CD133" colon cancer
cells were first reported it process the CSC-like
phenotype in 2007 [10, 11], and their existence
suggests that therapeutic strategies, targeted
the cancer stem cells, could be effective on
colorectal cancer. CD44 has recently been rec-
ognized as another signature that promotes the
maintenance of cell self-renewal for cancer
stem cells. Nuclear CD44 are functionally criti-
cal to CSCs for sphere formation, and CD44
ligation eliminates the high tumor seeding abil-
ity [12]. Engaged CD44 is internalized and co-
uld elicit STAT3 acetylation, CD44/acetylated-
STAT3 regulate the expression of downstream
proteins included octamer-binding transcription
factor 4 (Oct-4) and sex determining region
Y-box 2 (Sox-2), whose expression are related to
reprogramming of somatic cells to a stem cell
phenotype [13].
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MicroRNAs (miRNAs), a class of small, endoge-
nous and noncoding RNA, are emerging as reg-
ulators of genes expression by targeting mRNA
at the 3’-untranslated region (3’UTR) that leads
to translational repression or mRNA degrada-
tion. In cancer, miRNAs perform radically differ-
ent functions on cancer therapeutic strategies,
as evidenced by miR-126-3p inhibiting the
development of pancreatic cancer through the
downregulation of ADAM9 [14], miR-7 inhibit-
ing tumorigenesis and reversing metastasis
through the phosphoinositoide-3 kinase (PI3K)/
AKT pathway in hepatocellular carcinoma [15],
miR155 promoting lymphoma progression via
modulating PD-1/PD-L1-mediated interaction
with CD8* T cells of tumor microenvironment
[16]. Growing studies demonstrated that miR-
NAs play pivotal roles in the acquisition of CSC
properties such as tumor initiation, drug resis-
tance and asymmetric cell division.

The phosphatidylinositol 3-kinases (PI3Ks) be-
long to a unique and conserved family of intra-
cellular lipid kinases that phosphorylate the
3’-hydroxyl group of phosphatidylinositol and
phosphoinositides [17]. Mammalian cells con-
tain multiple isoforms of PI3Ks which are su-
bdivided into three classes. Class IA PI3Ks
are heterodimers comprised a p110a catalytic
subunit and a regulatory adaptor subunit.
Activating mutations in PIK3CA gene, encoding
the p110a« catalytic subunit of PI3K, have been
reported in human cancers via PI3K/AKT sig-
naling [18]. Interestingly, it was found that
PIK3CA is the potential target genes of miR-27b
by searching on the targetscan database. Thus,
the aim of the present study was to investi-
gate the underlying mechanisms that miR-27b
inhibits proliferation, invasion and migration of
CSCs.

Materials and methods
Culture of HT29 and tumor spheres

Human colorectal cell line (HT29) was pur-
chased from the Pasteur Institute (Tehran,
Iran). Cells were cultured in RPMI1640 (Gibco-
Invitrogen, Karlsruhe, Germany) supplement by
10% fetal bovine serum (Gibco-Invitrogen) and
200 IU/mL penicillin and streptomycin (Sigma-
Aldrich, St. Louis, MO, USA). HT29 cells were
incubated with a humidified atmosphere at
37°C with 5% CO,. The cells’ medium was
changed every 2 days. Tumor spheres were
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derived by placing HT29 cells grown as mono-
layers into a defined serum-free DMEM/F12
medium (SFM) on collagen type | coated plates
(Col/SFM) supplemented with 20 pg/ml both
EGF (Peprotech, Rocky Hill, NJ) and bFGF
(Peprotech, Rocky Hill, NJ), 1 x B-27 supple-
ment (Gibco, Grand Island, NY), BSA (0.4%),
insulin (4 mg/L), and 200 IU/mL both penicillin
and streptomycin. The morphological changes
of HT29 cells and formation of spheroid in Col/
SFM at each time point was observed with an
inverted microscopy (Nikon TS100, Tokyo,
Japan). Single-cell suspensions was added to
each well of a 96-well plate after clonal assay
sphere counting. To isolate cancer stem-like
cells (CSLCs) with the ability to form spheroid-
like structures, each well was examined for
single cells, and only the wells that contained
single cells were marked and analyzed for
tumor spheres that contained at least 15 cells.

Transfection of miRNAs

The CSCs were transfected in six-well plates
with either mimic or inhibitor miRNAs (100
pmol) for modulating miRNA expression levels.
MIiRNA mimics are synthetic double-stranded
RNAs that act as functional equivalents to
endogenous human miRNAs and causes an
overexpression of a miRNA of interest. On the
other hand, miRNA inhibitors are single-strand-
ed, modified RNAs which specifically inhibit
endogenous miRNA molecules and causes a
down-regulation of miRNA activity. MiRNA-27b
mimics and inhibitors (hsa-miRNA-27b mimic
(#MH10750), hsa-miRNA-27b inhibitor (#MC10-
750)) were purchased from Ambion (Austin,
TX). CyTM3-labeled pre-miRNA (#AM17120;
Ambion) was used as a negative transfection
control. The reactions were performed with the
TransIT-X2 Dynamic Delivery System reagent
(Mirus, Wisconsin, USA), following the manufac-
turer’s instructions.

Colony formation assay

To evaluate the ability of proliferative activity
and tumorigenicity of HT29 stem cells, colony
formation assay was performed in 6-well
plates. 1 x 102 cells of HT29 cells and HT29
stem cells were seeded onto 6-well sterile
plates. After adhesion, the cells were transfect-
ed with miR-27b mimic and miR-27b inhibitor
for 72 h respectively, HT29 stem cells as con-
trol, stem cells transfected with miR-mimic-NC
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as negative control. After the treatment period
media was aspirated, fresh media was added
and incubated for 2 weeks at 37°C incubator
supplied with 5% CO,, then cell colonies form-
ed in the dish. 4% paraformaldehyde for fixa-
tion and 0.1% crystal violet solution was used
to staining. Colonies whose diameters were
larger than 0.5 mm were counted by a micro-
scope (Nikon, Chiyoda, Japan) at the 400 x
magnification.

Cell proliferation assay

Cell Counting Kit-8 assay (Dojindo Laboratori-
es, Kumamoto, Japan) was carried out to
detected cell viability. HT29 stem cells were
seeded in 96-well plates (5 x 103 cells/well)
and incubated at 37°C in a 5% CO, humidified
incubator. At the indicated time points (24, 48
and 72 h) after transfection, 10 ul of CCK-8
solution were separately added to each well.
Following incubation at 37°C for 1 h, the absor-
bance was measured with a microplate reader
at 450 nm.

Wound-healing assay

Wound-healing assay was performed to detect
the migration ability of HT29 stem cells with
slight modifications. Briefly, cells were seeded
in 6-well plates for 24 h. The cells were trans-
fected with miR-27b mimic and miR-27b inhibi-
tor for 72 h respectively, HT29 stem cells as
control, stem cells were transfected with miR-
mimic-NC as negative control. The monolayers
were then scratched vertically using 200 pl
sterile pipette tip and the floating cells were
washed off with PBS. Later, cells were photo-
graphed at the indicated time points (O, 6, 12
and 24 h) using Leica DMIL LED equipped with
an Integrated 5.0 Mega-Pixel MC 170 HD cam-
era (Wetzlar, Germany).

Western blotting

Cells were harvested and lysed in RIPA buffer
supplied with protease/phosphatase inhibitor
cocktail. Protein concentration was determined
by the BCA assay (Pierce). Then the protein (25
ug) was separated by SDS-PAGE and trans-
ferred to membranes. Membranes were blo-
cked for 1 h and then incubated overnight at
4°C with the appropriate antibodies. Rabbit
anti-CD44 antibody (1:1000, cat. no. 37259S),
Rabbit anti-CD133 antibody (1:1000, cat. no.
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64326S), rabbit anti-Sox2 antibody (1:1000,
cat. no. 3579S), rabbit anti-Oct4 antibody
(1:12000, cat. no. 2750S), rabbit anti-Akt anti-
bodies (1:1000; cat. no. 9272S), rabbit anti-
phospho-Akt antibodies (1:1000; cat. no. 40-
60S), rabbit anti-PI3K p110a antibody (1:1000,
cat. no. 4255S) were purchased from Cell Sig-
naling Technology (Danvers, USA), mouse anti-
B-actin antibodies was from Millipore (Billerica,
MA), After washing three times, the membran-
es were incubated with at 4°C overnight, and
then incubated with HRP-conjugated goat anti-
rabbit 1IgG (Millipore, Billerica, MA) or goat anti-
mouse IgG (Millipore, Billerica, MA) for 2 h. The
membranes were visualized using Tanon-5200
Chemiluminescence Imager (Tanon, Shanghai,
China) with ECL western blotting substrate (Mi-
llipore, Billerica, MA).

Quantitative real-time PCR (RT-qPCR)

The cells were washed with ice-cold phosphate
buffer, and total RNA was extracted using the
Trizol agent (Invitrogen, Carlsbad, CA, USA),
according to the manufacturer’s instructions.
Then, Reverse Transcription regents (TaKaRa,
Otsu, Shiga, Japan) was used to synthesize
cDNAs. Quantitative real-time PCR was mea-
sured by using a System 7500 instrument
(Applied Biosystems, Carlsbad, CA, USA). The
relative expression was calculated by using the
2:88¢t method. RNA U6 was performed as the
internal control for miRNA and GAPDH was
used for mRNA expression. The primer sequ-
ences for gPCR were as follows:

miR-27b Forward 5-CGGCGGTTCACAGTGGCTAA-3’
Reverse 5-GTGCAGGGTCCGAGGT-3’
CD44 Forward 5’-CCAATGCCTTTGATGGACCA-3’
Reverse 5-TGTGAGTGTCCATCTGATTC-3’
CD133 Forward 5’AGTGGCATCGTGCAAACCTG-3’
Reverse 5'CTCCGAATCCATTCGACGATAGTA-3’
Sox2 Forward 5’GCTAGTCTCCAAGCGACGAA-3’
Reverse 5'GCAAGAAGCCTCTCCTTGAA-3’
Oct4 Forward 5'TCGAGAACCGAGTGAGAGG-3’
Reverse 5’GAACCACACTCGGACCACA-3’
GAPDH  Forward 5’CTCACCGGATGCACCAATGTT-3’
Reverse 5'CGCGTTGCTCACAATGTTCAT-3’

Luciferase reporter assay

For the luciferase reporter assay, the 3'UTR
of the PIK3CA cDNA containing wildtype (WT)

Am J Transl Res 2019;11(9):5988-5997



The role of PI3K P110 in colorectal cancer

A
B
= - 2.01
232
CDAE — -_—
= o 1.54
& A
]
~ 2
CD133 - A T S0
]
- o
£ 0s
s =
HT29 stem cells 0.0 N
W
&
C “
Z,
3 25 Z 2.0,
3 ean 2
I 204 “
S a 1.51
] o
gz 18 s
iz £ 1.0
= E 1,04 z
s £
o
Z 05 g0
k= b
o z
&£ 0.0 - = 0.0-
S & < )
W & = v
& P $

and mutant (mut) miR-27b binding sites were
amplified and cloned into the pGL3 vector
(Promega, Madison, WI, USA) to construct
reporter plasmids. The day before transfe-
ction, A375 cells were seeded in 24-well pl-
ates and cultured at 37°C. Subsequently,
cells were transfected with wild-type (WT)
or mutated (mut) PIK3CA reporter plasmi-
ds and miR-27b mimics (miR-27b) or negative
control (miR-NC) using Lipofectamine 3000
(Invitrogen). After 48 h, the firefly lucifera-
se activity was measured and normalized to
that of Renilla using the Dual-Luciferase Re-
porter Assay System (Promega, Madison, WI,
USA)

Statistical analysis

Statistical data analysis was performed with
SPSS 19.0 and GraphPad Prism 5.0. The group
data were expressed as the means + standard
error (SEM). Differences among the means
were analyzed using One-way ANOVA. For com-
parison of two groups, a student’s t-test was
used. Differences at P < 0.05 were considered
statistically significant.
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Figure 1. The identification of cancer

stem cells. A. Colony formation assay
was employed to identify HT29 stem
cells. B, C. The expression of CDK2,
P21, PCNA was analysed by Western
blotting and RT-gqPCR, respectively.
Error bars represent the mean
SEM from three independent experi-

ments. P < 0.01, P < 0.001 vs.
HT29 cell.
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Results
The identification of cancer stem cells

To determine whether the successful HT29 st-
em cells were isolated and cultured, the Colony
formation assay, Western blotting and RT-gPCR
were employed in the present study. The cells
were photographed to observe the cultured cell
morphology (Figure 1A). Numbers of surface
markers can be detected for CSCs sorting, inc-
luding CD24, CD44, and CD133[19]. In the pre-
sent study, we evaluated the expression levels
of genes and proteins of CD44 and CD133. As
shown in Figure 1B, CD44 and CD133 expres-
sion of stem cell group were significantly incre-
ased, as comparison with HT29 group. On the
other hand, stem cells proliferation is higher th-
an HT29 cells, further confirming that sphere-
forming populations, HT29 stem cells, were
successful enriched.

Overexpression of miR-27b inhibit cancer stem
cells proliferation

Both miR-27b mimic and miR-27b inhibitor sta-
ble CSCs was established to study the bio-
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Figure 2. Overexpression of miR-27b inhibit cancer stem cells proliferation. Stem cells were transfected with miR-
mimic NC, miR-27b mimics, miR-inhibitor NC and miR-27b inhibitor, respectively. A. The expression of miR-27b were
evaluated by RT-gPCR. B. Cell Counting Kit-8 assay was used to detect viability of stem cells. C. Colony formation
assay was performed to evaluate the ability of proliferative activity of HT29 stem cells. *P < 0.05, *P < 0.001 vs.

miR-NC.

logical function of miR-27b by determining pro-
liferation and colony formation in vitro. Stem
cells were transfected miR-27b mimic and miR-
27b inhibitor for 72 h, miR-mimic NC and miR-
inhibitor NC as the negative control, respective-
ly. Then the miR-27b expression level was
detected by RT-gPCR (Figure 2A). Compared
with the negative control, gPCR results con-
firmed miR-27b expression is elevated signifi-
cantly in miR-27b mimic group, whereas miR-
27b expression of miR-27b inhibitor is dec-
reased. More importantly, after transfection
with miR-27b mimic and miR-27b inhibitor for
24, 48, 72 h, we found that miR-27b could
effective suppress CSCs proliferation in CCKS8,
while anti-miR-27b promoted cell proliferation
(Figure 2B). Consistent with CCK8 results, colo-
ny formation assay results further demonstrat-
ed miR-27b inhibition on CSCs proliferation
(Figure 2C).

Overexpression of miR-27b inhibit cancer stem
cells migration

After stem cells were transfected miR-27b
mimic and miR-27b inhibitor for 72 h, cell
scratch test was employed to assess miR-27b
impact on CSCs migration and photographed at
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0 h, 12 h, 24 h. Compared with negative con-
trol, the rate of scar closure in miR-27b group
was significantly reduced, whereas transfec-
tion with miR-27b inhibitor could significantly
reverse the suppression (Figure 3A, 3B).

Overexpression of miR-27b suppress the ex-
pression of CD44, CD133, Sox2 and Oct4

Cluster of differentiation (CD)44 and CD133 is
the primary character of CSCs, another feature
of CSCs is overexpression of stem cell-associ-
ated genes, including Oct-4 and Sox-2 [20].
After stem cells were transfected miR-27b
mimic and miR-27b inhibitor for 72 h, the
expression levels of genes and proteins of
CD44, CD133, Sox2 and Oct4 were measured
by western blotting and RT-qPCR, as showed in
Figure 4. Compared with negative control,
expression of CD44, CD133, Sox2 and Oct4 in
miR-27b group is decreased, which were all
reversed by miR-27b inhibitor.

MiR-27b inhibit cancer stem cell proliferation
and migration by binding PIK3CA

Luciferase reporter assay was used to investi-
gate whether PIK3A is a direct target of miR-

Am J Transl Res 2019;11(9):5988-5997
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27b. The putative miR-27b binding sites was
showed in Figure 5A. Compared to NC, the rela-
tive luciferase activity was significantly lower in
A375 cells co-transfected with wild-type luci-
ferase vector and miR-27b mimic (Figure 5B).
These results suggest that miR-27b specifi-
cally binds the 3'UTR of the PIK3CA gene to
inhibit its expression. To further demonstrated
that miR-27b inhibit PIK3CA expression, PI3K
p1l10«, AKT and phospho-AKT protein level
were measured by western blot, phospho-PI3K
p110a and phospho-AKT level were significant-
ly lower in CSCs with transfected with miR-27b.
taken together, the results reveals that miR-
27b could negatively regulates phosphor-PI3K
p110a expression (Figure 5C).

Discussion

Colorectal cancer is one of the highest fatal
malignant tumors related to the existence of
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tumor stem cells (CSCs) closely. Because of
limitation of traditional therapy, it is urgent to
find the effective therapy for colorectal cancer.
CSC, characterized by overexpression of CD44,
CD133, Sox2 and Oct4, has features of self-
renewal, high oncogenicity, differentiation po-
tential and drug resistance [20]. MicroRNA,
binding to the 3’-untranslated regions (3’-UTR)
of their target mRNAs, regulate gene expres-
sion post-transcriptionally. MiR-27b is associ-
ated with a variety of biologic processes, incl-
uding insulin resistance, type 2 diabetes and
tumor suppressor. The present investigation
reveals miR-27b can affect colorectal cancer
stem cell by targeting PI3K p110«, which pro-
vide more knowledge for elucidating the metas-
tasis mechanism of colorectal cancer and offer
new direction for clinical treatment strategy.
The CSCs were successful to isolated and
enriched and produce consistent phenotypes
as previous researches [21]. Cell proliferation

Am J Transl Res 2019;11(9):5988-5997
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rate of the cultured HT29 stem cells is greater
than normal HT29 cells.

Increasing evidence has suggested that miR-
NAs have been highlighted because of their
negatively regulate the expression of genes
and play an important role in the processes of
tumorigenesis and various physiological and
pathological developments including cell prolif-
eration, invasion and metastasis. Ye J et al. pro-
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&\q'."-‘c 4;\6"‘ §° miR-27b suppress the expres-
£ & sion of CD44, CD133, Sox2
& &&" and Oct4. The expression of
CD44, CD133, Sox2 and Oct4
. was analysed by Western blot-
ting. Error bars represent the
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vide evidence demonstrating the anti-tumor
effect of miR-27b in vitro and in vivo, suggest-
ing miR-27b mediated gene silencing was po-
tential therapeutic agent [22]. We sought to
investigate the function and underlying mecha-
nism of miR-27b in Colorectal cancer (CRC). We
found that miR-27b mimics transfection dra-
matically repressed cell proliferation and mi-
gration, whereas miR-27b inhibitor promoted
cell proliferation and migration. Consistent with
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Figure 5. MiR-27b inhibit cancer stem cell proliferation and migration by binding PIK3CA. PIK3CA is a target gene of miR-27b. A. 3’-UTR regions of PIK3CA mRNA
is partially complementary to miR-27b. B. The relative luciferase activities in cells transfected with wild-type (WT) or mutated (mut) PIK3CA reporter plasmids and
miR-27b mimics (miR-27b) or negative control (miR-NC). Firefly luciferase activity was normalized to Renilla luciferase. C. Western blotting results demonstrated
transfection of miR-27b suppressed the phosphorylation of PI3K, p110a, AKT protein in stem cells. Error bars represent the mean + SEM from three independent
experiments. P < 0.01, *"*P < 0.001 vs. Control or miR-NC.
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our study, Li J et al. reported that overexpres-
sion of miR-27b remarkably inhibited prolifera-
tion and migration of retinal pigment epithelium
cells through regulation of Nox2 and its down-
stream P13K/AKT/mTOR signaling [23]. In addi-
tion, Overexpression of miR-27b suppress the
expression of CD44, CD133, Sox2 and Oct4
and demonstrated that it could significantly
repress self-renewal in vitro.

To further understand the underlying mecha-
nism of miR-27b suppression, we next investi-
gated relations between miR-27b and phospha-
tidylinositol-3 kinase/Protein kinase B (PISK/
AKT) signaling. Aberrant activation of PI3K/AKT
signaling pathway, involved in cell growth and
migration, is associated with tumorigenesis.
Recent study indicated that miR-107 was iden-
tified as a tumor inhibitor that suppress the cell
proliferation and metastasis of Gastric cancer
via inhibiting the PI3BK/AKT signaling pathway
[24]. Yan T et al. reported that miR-328-3p inac-
tivated PISBK/AKT pathway to suppressed cell
proliferation, migration and invasion in bladder
cancer through targeting integrin a5 [25].
Moreover, Ralitsa R Madsen et al. demonstrat-
ed that cancer cells benefit from additional
PI3K pathway activation, and the marked allele
dose-dependent effects of PIK3CA, which en-
codes the p110« catalytic subunit of PI3K, may
have implications for understanding of PI3K-
associated cancers [26]. It was found that
PIK3CA is the potential target genes of miR-27b
by searching on the targetscan database. It is
well known that microRNAs always play their
roles by binding to the 3’-untranslated regions
(UTR) and repressing the expression of target
MRNAs [27]. Our study found wild type miR-27b
mimic strikingly reduced PIK3CA activity, and
western blot results reveals miR-27b mimic
also suppressed the PI3K p110a protein and
its downstream phosphor-AKT expression, whi-
le miR-27b inhibitor could abolish the suppres-
sion of miR-27b mimics. Consistent with our
data, Chen D et al. uncovered miR-27b enhan-
ced the antitumor effect of paclitaxel by directly
targeting CBLB and GRB2 genes to downregu-
lating both PI3K/Akt and MAPK/Erk signaling
pathways [28]. Thus, all data suggested that
miR-27b overexpression played suppressive
role on CSCs proliferation.

Taken together, our results demonstrated that
miR-27b inhibits proliferation and migration
by directly targeting and suppressing PI3K
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p1l10« in CSCs. Silencing PIK3CA may be a
novel therapeutic strategy in the treatment of
CRC. Thus, we presume that miR-27b may be a
therapeutic anti-tumor agent for CRC via target-
ing PI3K p110a.
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