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Editorial on the Research Topic

Molecular Mechanisms and New Therapeutic Targets in Epithelial to Mesenchymal Transition
(EMT) and Fibrosis

Although the term “epithelial to mesenchymal transformation” was used for the first time by Betty
Hay in 1968, the earliest description of the EMT process probably dates back to drawings made by
the Nobel Prize Santiago Ramon y Cajal around 1890 (Lopez-Novoa and Nieto, 2009).

After decades of studies, EMT is now considered a key physiopathological mechanism active in
embryogenesis, in fibrotic diseases and in cancer. The scope of this research topic was to provide an
updated overview of EMT processes and new therapeutic strategies aimed to target EMT processes.
In this Topic, Fintha et al. provided a timely survey on the “fibroblast conversion” hypothesis (with a
focus on renal fibrosis), where epithelial cell transdifferentiation plays a crucial role in the
generation of myofibroblasts, the main cells implicated in organ fibrosis. The ‘fibroblast
conversion' hypothesis has been intensely debated over years, with some contradicting evidence
in different experimental systems used.

The contribution of different molecular mechanisms to the initiation of EMT is elucidated by
various research articles in this topic. TGFP is universally known as the main extracellular
biochemical EMT promoter. In this topic, the role of other extracellular mediators is discussed.
The importance of the gremlin-VEGF?2 axis in the genesis of renal fibrosis is discussed by Marquez-
Esposito et al. Sonic Hedgehog (SHH) is an extracellular mediator with a role in cellular plasticity in
various organs. Magistri et al. analyzed the effect of the inhibition of Smoothened (SMO), an
intracellular mediator of SHH signaling, in the control of EMT and invasion in colon carcinoma.
Besharat et al. analyzed the intracellular regulation of SHH and interference with VEGEF-
A/neuropilin signalling in EMT in medulloblastoma. In another study by Rossi et al., the EMT
state of different prostate carcinoma cell lines was found differentially responsive to the combination
of estrogens and somatostatin derivatives.

Biochemical extracellular mediators promote changes in cell plasticity by inducing specific
intracellular pathways. In this topic, the role of pathways alternative to the TGFp classical pathways,
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such as SMADs, were analyzed. In particular, using a specific
pharmacological inhibitor, Keenan et al. studied the role of
casein kinase 1 delta and epsilon in pulmonary fibrosis. In a
detailed review article, Stradiot et al. discussed the role of P311,
an RNA binding protein implicated in the control of TGFP
translation in organ fibrosis. Moreover, Song et al. analyzed
the role of glutamyl-prolyl-tRNA synthetase in the genesis of
idiopathic pulmonary fibrosis. Liu et al. analyzed the role of two
genes implicated in the oxidative response, PHD1 and KEAP, in
controlling bleomycin -induced liver fibrosis in mice.

The changes of the cell proteome occuring during EMT are
controlled by a limited number of master genes. Bisceglia et al.
explored the mechanism by which the activity of HNF1, a master
gene of epithelial differentiation, is impaired by TGF via altered
recruitment of CBP-p300 acetyltranferase.

Recent studies unveiled the role of epigenetics in the control
of EMT/MET dynamics and in general in cellular plasticity. A
review article by Carafa et al. analyzed the dual role of sirtuins,
class IIT histone deacetylases, in both promoting and limiting
three main processes related to tumor transformation, i.e., EMT,
invasion, and metastasis. Besides histone acetyltranferases and
deacetylases, epigenetic control is exerted by non-coding RNAs.
Among them, microRNAs may post-transcriptionally target the
expression of genes relevant for cell plasticity. Jiang et al.
analyzed the role of miR-181a in the downregulation of TLR4.
TLR mediated activation of NF-xB p65 and ROS pathways
controls LPS-induced lung inflammation, which is connected
to EMT and fibrosis. Also, Yang et al. demonstrated that miR-
374 regulates the inflammatory response in diabetic nephropathy
targeting CCL2/MCP1 expression. The induction of this

REFERENCE

Lopez-Novoa, J. M., and Nieto, M. A. (2009). Inflammation and EMT: an alliance
towards organ fibrosis and cancer progression. EMBO Mol. Med. Sep1 (6-7),
303-314. doi: 10.1002/emmm.200900043

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

chemokine contributes in turn to increased expression of
inflammatory cytokines, such as TNFo and IL-6. Moreover,
Besharat et al. analyzed the role of miR-466f-3p in the
inhibition of EMT features in medulloblastoma.

Tightly connected with the analysis of molecular mechanisms
is the search of new therapeutic targets to control and revert
EMT and fibrosis. Emphasis has been given in this topic to
natural compounds. Avila-Carrasco et al. provided an extensive
survey of natural plant compounds reported to be active in
targeting various pathways active in EMT. Other studies
analyzed the effect of single derivatives. Wedelolactone, a
major coumarin derivative of E. prostrata, was reported by
Yang et al. to attenuate pulmonary fibrosis in a murine model
by acting on AMPK and MAPK pathways. Also, fisetin, a natural
flavonoid, was shown by Li et al. to reverse EMT features in triple
negative breast cancer cell lines through regulation of (PI3K)-
Akt-GSK-3 signaling pathway. Lastly, Xu et al. demonstrated
that Tacrolimus, a calcineurin inhibitor, blocks TNF-a. secretion
and inflammation by interacting with NF-kB p65 activation in
cultured epithelial tissue.

In summary, the broad coverage in this Topic provides several
new perspectives on molecular aspects and novel therapeutic
approaches aimed at counteracting and reversing EMT and fibrosis.
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HIGHLIGHTS

e Preliminary results of this work were presented at the 2016 Academic Surgical
Congress, Jacksonville (FL), February 2-4 2016 (Original title: Selective Smo-Inhibition
Interferes With Cellular Energetic Metabolism In Colorectal Cancer)

e This study was funded by “Sapienza—University of Rome” (Funds for young
researchers) and “AIRC” (Italian Association for Cancer Research)

¢ Hedgehog inhibitor was kindly provided by Genentech, Inc.®.

Colon Cancer (CC) is the fourth most frequently diagnosed tumor and the second leading
cause of death in the USA. Abnormalities of Hedgehog pathway have been demonstrated
in several types of human cancers, however the role of Hedgehog (Hh) in CC remain
controversial. In this study, we analyzed the association between increased mRNA
expression of GLI7T and GLI2, two Hh target genes, and CC survival and recurrence
by gene expression microarray from a cohort of 382 CC patients. We found that patients
with increased expression of GL/7 showed a statistically significant reduction in survival.
In order to demonstrate a causal role of Hh pathway activation in the pathogenesis
of CC, we treated HCT 116, SW480 and SW620 CC cells lines with GDC-0449, a
pharmacological inhibitor of Smoothened (SMO). Treatment with GDC-0449 markedly
reduced expression of Hh target genes GLI1, PTCH1, HIP1, MUC5AC, thus indicating
that this pathway is constitutively active in CC cell lines. Moreover, GDC-0449
partially reduced cell proliferation, which was associated with upregulation of p21 and
downregulation of CycD1. Finally, treatment with the same drug reduced migration
and three-dimensional invasion, which were associated with downregulation of Snail1,
the EMT master gene, and with induction of the epithelial markers Cytokeratin-18
and E-cadherin. These results were confirmed by SMO genetic silencing. Notably,
treatment with 5E1, a Sonic Hedgehog-specific mAb, markedly reduced the expression
of Hedgehog target genes, as well as inhibited cell proliferation and mediated reversion
toward an epithelial phenotype. This suggests the existence of a Hedgehog autocrine
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signaling loop affecting cell plasticity and fostering cell proliferation and migration/invasion
in CC cell lines. These discoveries encourage future investigations to better characterize
the role of Hedgehog in cellular plasticity and invasion during the different steps of CC

pathogenesis.

Keywords: colon cancer, hedgehog pathway, SMO inhibition, EMT, cell plasticity, cell invasiveness

INTRODUCTION

In colon carcinoma (CC) as for other cancers, the understanding
of cellular and molecular mechanisms involved in tumor
progression is essential to provide the rationale for novel
therapies. According to the 2016 NCCN Panel, CC is the fourth
most frequently diagnosed tumor and the second leading cause
of death in the USA. Incidence in Italy raised from 27.06% in
1970 to 52.65% in 2010 (Ciatto, 2007). Reactivation or alteration
of molecular pathways that control cellular differentiation and
proliferation play a role in the development and progression of
both familiar and sporadic CC (Al-Sohaily et al., 2012; Bertrand
etal., 2012). Numerous studies demonstrated that chemotherapy
may be helpful both for primary and for metastatic tumors
(Nappi et al., 2016). However, the persistence of cases of local
recurrence in patients treated with current protocols impels to
study the impact of novel pathways active in CC pathogenesis.

Hh pathway plays an important role in tissue development
and organogenesis (Jiang and Hui, 2008; Rimkus et al., 2016).
However, in mature organisms, Hh pathway remains selectively
active, controlling cell proliferation and differentiation.

Hh ligands are expressed by various stromal and parenchymal
tissues and act generally in a paracrine way by binding
to the plasma membrane receptor Patched (PTCHI). Upon
binding of Hh ligands to PTCHI, the G-protein—coupled
receptor, Smoothened (SMO) is activated and promotes nuclear
translocation of GLI family of zinc finger transcription factors.
GLI activation induces the transcription of Hh target gene
products, including ubiquitous genes such as GLI1, PTCHI,
and Hh-interacting protein (HIP1) (Benvenuto et al, 2016;
Rimkus et al., 2016). This canonical Hh signaling cascade plays
a role in the normal gastrointestinal development, regulating
the differentiation of normal intestinal villi and of the adjacent
mesenchymal stromal cells. In particular, in the normal adult
gastrointestinal tract, induction of the Hh pathway protects the
differentiated epithelial cells of the villous surface at the top of the
crypts of Lieberkuhn (the structural unit of the normal colon),
counteracting the canonical Wnt signaling in the basal cells of
the crypt. In the absence of Hh ligand, PTCH1 suppresses the
activation of SMO.

Since  Hh pathway is involved in the control of
proliferation/differentiation status in many tissues, it is not
surprising that Hh expression and activity are altered in tumors
(Scales and de Sauvage, 2009).

Aberrant Hh signaling, which can be achieved by mutational
inactivation of PTCHI, aberrant expression of its ligand,
constitutive activation of SMO or gene amplification of GLI-
associated transcription factors, has been implicated in the
initiation and/or maintenance of different cancer types, including

basal cell carcinoma (BCC), lung, and brain tumors and
rhabdomyosarcoma (Gupta et al., 2010).

The involvement of Hh pathway in the pathogenesis of
CC and the potential relevance for therapy has been already
addressed by different studies. It has been demonstrated that Hh-
GLI activity in epithelial tumor cells of CC is essential for tumor
growth, recurrence and metastasis, and regulates the behavior
of human CC stem cells in vivo (Varnat et al., 2009). However,
a randomized phase II trial using a pharmacological inhibitor
of Hh failed to show an incremental benefit respect to standard
treatments in a population of previously untreated patients with
metastatic CC (Berlin et al., 2013). In spite of this, recent research
based on in vitro and in vivo experimental systems, led to
controversial results (Gerling et al., 2016; Kangwan et al., 2016;
Lee T. Y. et al., 2016; Wang et al., 2016).

The aim of the present study was to analyze whether
pharmacological inhibition of Hh pathway, and specifically of
SMO, impacts epithelial plasticity and invasiveness in different
CC cell lines, and to explore the molecular mechanisms involved.
Starting from our evidence correlating Hh pathway effectors
(i.e., GLI1 and GLI2) with CC patients survival, we first treated
CC cell lines with a pharmacological SMO inhibitor, GDC-
0449, a small molecule already approved by the US Food and
Drug Administration (FDA) for the treatment of advanced basal
cell carcinoma (BCC) (Dijkgraaf et al, 2011; Takebe et al,
2015). In addition, we investigated the effects of SMO-specific
genetic silencing as well as 5E1, a Shh-specific Monoclonal
Antibody (mAD). Our results show that Hh pathway impacts
epithelial/mesenchymal features and invasion capability of CC
cell lines.

MATERIALS AND METHODS

Cells

Primary (HCT 116, SW480) and metastatic (SW620) human CC
cell lines were grown in DMEM supplemented with 10% FBS
(GIBCO® Life Technology, Monza, Italy) and antibiotics. These
cellular lines were reported to express detectable levels of SMO
and GLI1 (Sun et al., 2013; Sénicourt et al., 2016; Wang et al,,
2017). MeT5A cells, a human mesothelium non-tumorigenic cell
line were grown in M199 supplemented with 10% FBS (GIBCO®
Life Technology, Monza, Italy) and antibiotics.

RNA Extraction, Reverse Transcription
(RT), and Real-Time Polymerase Chain

Reaction (RT-gPCR)
RNA, extracted from cell cultures with ReliaPrep™ RNA
Tissue Miniprep System (Promega, Madison, WI, USA), was

Frontiers in Pharmacology | www.frontiersin.org

February 2018 | Volume 8 | Article 956


https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology#articles

Magistri et al.

Hedgehog Pathway Modulates CRC Invasiveness

reverse transcribed with iScriptTM c-DNA Synthesis Kit (Bio-
Rad Laboratories, Inc., Hercules, CA, USA) according to the
manufacturer’s instructions. cDNAs were amplified by qPCR
reaction using GoTaqg® qPCR Master Mix (Promega, Madison,
WI, USA). The specific primer pairs are listed in Table 1. Relative
amounts, obtained with 274¢" method, were normalized with
respect to the housekeeping gene L32. Statistical significance was
determined with a t-test with GraphPad Prism version 5.0 (La
Jolla, CA, USA). Differences were considered significant at P <
0.05 (*p < 0.05; **p < 0.01; ***p < 0.001).

Antibodies and Chemicals

Monoclonal antibody against E-cadherin was from BD (Becton-
Dickinson Laboratories, Mountain View, CA). Monoclonal
antibodies against Snaill and against GLI1 were from Cell
signaling (Danvers, MA). Monoclonal antibody against pan-
cytokeratin was from Sigma (St Louis, MO). Polyclonal
antibodies against SMO (N-19) and tubulin were from
Santa Cruz biotechnology (Dallas, USA). GDC-0449, a
Hedgehog/Smoothened pharmacological inhibitor, was a
kind gift from Genentech (South San Francisco, CA). 5El,
Shh specific mAb was purchased by Developmental Studies
Hybridoma Bank (Iowa City, Iowa, US) (Ericson et al,
1996).

siRNA-Mediated SMO Knockdown

200 x 10 cells were seeded on 12-well plates 24h prior
transfection. Cells were transfected with either 40 pmol ON-
TARGETplus SMARTpool against human SMO (Dharmacon
Ref#S0O-2600349G) or the same amount of ON-TARGETplus
NontargetingPool (Dharmacon Ref#D-001206-14-05) and 2 pl

TABLE 1 | List of specific primer pairs for gRT-PCR used in this study.

Gene Oligonucleotide sequence

L32 FW GGAGCGACTGCTACGGAAG
L32 REV GATACTGTCCAAAAGGCTGGAA
GLIT FW GACGCCATGTTCAACTCGATG
GLIT REV CAGACAGTCCTTCTGTCCCCAC
PTCH1 FW GAGCAGATTTCCAAGGGGAAGG
PTCH1 REV ATGAGGAGGCCCACAACCAA
HIPT FW AGAACTGCAAAATGTGAGCCAG
HIP1 REV CTGATCAAGAATACCTGCCCTG
MUCS5AC FW CCATTGCTATTATGCCCTGTGT
MUCS5AC REV TGGTGGACGGACAGTCACT
CYC D1 FW CCTCTAAGATGAAGGAGACCA
CYC D1 REV CACTTGAGCTTGTTCACCA

P21 FW GAGGAGGCGCCATGTCAGAA
P21 REV AGTCACCCTCCAGTGGTGTC
SNAILT FW CACTATGCCGCGCTCTTTC
SNAILT REV GCTGGAAGGTAAACTCTGGATTAGA
CK18 FW CTGGAGACCGAGAACCGGA
CK18 REV TCCGAGCCAGCTCGTCAT

SMO FW TGAAGGCTGCACGAATGAGG
SMO REV CTTGGGGTTGTCTGTCCGAA

Lipofectamine® RNAiMAX Reagent from Thermo Fisher
Scientific (Waltham, MA USA) in 200 pl Optimem from
Gibco (Waltham, MA USA). 1ml of supplemented medium
per well was also added. Forty-eight hours after transfection,

knockdown efficiency was determined by RT-PCR and western
blot.

Western Blotting

Monolayers of HCT 116 cells were lysed in modified RIPA
buffer containing: 50mM Tris-HCl, pH 7.4; 1% NP-40;
0.1% SDS; 0.25% Nadeoxycholate; 150mM NaCl; 1mM
EDTA; 1mM EGTA; 1 mM PMSF; 1g/ml each of aprotinin,
leupeptin, and pepstatin; and 25mM NaF (all from Sigma).
Equal amounts of proteins were resolved by SDS-PAGE.
Proteins were transferred to nitrocellulose membranes,
probed with antibodies and detected as in Battistelli et al.
(2017).

Scratch Assay

CC cell lines were pretreated with DMSO or 1 uM GDC-0449
for 24h in culture medium until reaching 100% confluency.
A scratch wound was created on the cell surface using a
micropipette tip in low serum (0.5% FBS) culture medium to
inhibit cell proliferation. Micrographs were taken at time 0 and
24 h after the scratch. Cell devoid areas at time 0 and 24 h after the
scratch were quantified through ImageJ software (NIH, Bethesda,
MD, USA). Three independent experiments for each cell line
were performed

3-Dimensional Invasion Assay and
Immunofluorescence

3-dimensional invasion assays were performed as in Strippoli
et al. (2015). HCT 116 cells (1.5 x 105) were treated with 1 uM
GDC-0449 or vehicle for 12h and then seeded in triplicate
in Ibidi 15-well chambers and allowed to attach for 3h. 40%
matrigel (40 pl) in serum-free medium was laid over the
cells. After 1h, 50 wl full medium containing 20% serum
(and GDC-0449 or vehicle) was added and cells incubated
for 72h. Cells were fixed with 4% paraformaldehyde (PFA),
permeabilized with 0.25% Triton in PBS, and stained for 12h
with rhodamine-phalloidin (to stain F-actin) and Hoechst (to
stain nuclei) in PBS. Confocal images were captured with a
Leica SP5 fitted with a 40x oil objective. Maximum projection
images consist of 30 individual images with a z-distance of
120 wm. Imaris image analysis software (Bitplane Scientific
Software) was used to create a 3D view of the same cells and
to quantify invading cells. Three independent experiments were
performed.

Statistical Analysis

Survival analysis significance was based on Logrank Test.
Statistical significance of experiments performed with cell lines
was determined with a t-test using GraphPad Prism version 5.0
(La Jolla, CA, USA). Differences were considered significant at
P < 0.05.
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RESULTS upon treatment with GDC-0449 was shown in Figures S2A-C.

. . Raw data of the original western blots sh in this stud
GLI Altered Expression Correlates with o i OB esiern DO show in Ts study are
isplayed in Figures S5-S7.

Reduced Survival in CC Patients Similar results were obtained by genetically silencing SMO,
To determine the clinical relevance of Hh-GLI pathway in CC,  and by using 5E1, a mAb specifically binding to Shh
we examined the association between increased GLI mRNA (Figures 2E,F). The extent of SMO knockdown at mRNA level
expression and CC survival by exploring gene expression data s shown in Figure S3A. Notably, the efficacy of 5E1 mAb, in the
microarray from a cohort of 382 CC patients in the cancer  absence of exogenous stimulation, suggests the existence of an

genome atlas (TCGA) database (Cerami et al,, 2012; Gao et al,  autocrine loop maintaining Hh pathway constitutively active in
2013). these cells.
Notably, patients with increased GLII expression showed Conversely in the MeT5A cell line, a non-tumorigenic

a statistically significant reduction in overall survival (OS)  mesothelium cell line, the same genes were found not responsive
(Figure 1) and a trend toward reduced disease-free survival  to the treatment with GDC-0449, therefore suggesting that these
(DES) (Figure S1A). Patients with increased GLI2 expression  cells do not maintain a constitutively active SMO-GLI pathway
showed tendency to reduced survival (Figure S1B). These (Figure S3B).
findings support a role for GLI1 and GLI2 in CC pathogenesis, In order to evaluate the effect of SMO inhibition on cell
and prompted us to investigate if pharmacological inhibition of  proliferation, we exposed HCT 116, SW480, SW620, and MeT5A
Hh pathway could affect the proliferation or the invasive capacity  cells, to GDC-0449 for 24-48 h. At the concentration of 1 WM,

of CC cell lines. GDC-0449 significantly inhibited cell proliferation in HCT 116,

L. . . SW480, and SW620 while causing negligible effect in MeT5A
GDC-0449 Limits Cellular Proliferation of cells (Figures 3A-D.) At the molecular level, treatment with
Several CC Cell Lines GDC-0449 reduced the expression of cell cycle promoters (Cyclin

We analyzed whether treatment with GDC-0449 affects the  DI) while inducing the expression of cell cycle inhibitors (p21) in
expression of Hh pathway specific genes in CC lines. We  all of the three CC lines analyzed (Figures 3E,F). Accordingly,
exposed HCT 116, SW480, primary CC lines, and SW620, a  both genetic silencing of SMO and treatment with 5EI mAb
metastatic CC cell line, to GDC-0449 for 24 h at a concentration  led to a reduction of Cyclin D1 (Figure 3G), while increasing
(1 M) that is compatible with cellular viability. As shown in  the expression of p2I (Figure 3H). In contrast, no significative
Figures 2A-D, treatment with GDC-0449 significantly reduced  changes in the expression of these genes where detected when
the expression of GLI1, PTCH1, HIP1, and MUC5AC, four of the ~ MeT5A were treated with GDC-0449 at the same concentrations
known Hh target genes, thus demonstrating that Hh pathway is  (Figure S3C). These results demonstrate that activation of Hh
constitutively active in all three cell lines. GLI1 protein expression ~ pathway delivers proliferative signals in CC cell lines.

100%+
== Cases with unaltered
90% GLI1 expression (n=333);
n(events)=72 (21.6%)
80% - == Cases with GL/1 over-expression
70% (n=41); n(events)=15 (36.6%)
o
@
O 60%
S 50%-
=
(,3) 40% -
30% 1
20% -
10% - Pp=0.000625
0% -

0 20 40 60 80 100 120 140 160
Time (months)

FIGURE 1 | Kaplan-Meier survival estimate plots for increased GLI mRNA expression in CC patients. The survival estimate was analyzed in http://www.cbioportal.org
(Cerami et al., 2012; Gao et al., 2013) and is based on Colorectal adenocarcinoma TCGA provisional dataset, which is generated by http://cancergenome.nih.gov/.
The cases were set to include tumor samples with mMRNA data (RNA Seq V2, n = 382 patients). The red line shows overall survival estimate for patients with increased
GLIT expression (11% of the patients) as compared to patients with no alteration (blue line, the rest of the patients). Eight patients were missing in the survival analysis.
The threshold for altered expression was set to z-score value = 1.2 The z-score value is used to define the cut-off for patient dichotomization in the TCGA datasets
(see http://www.cbioportal.org/). The median months survival for the increased GL/1 patient group and the reference group were 47.04 and 92.67, respectively.
Survival analysis significance was based on Logrank Test. P < 0.05 was considered significant.
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FIGURE 2 | Effect of Hh inhibition on Hh pathway-induced genes. HCT 116, SW480 and SW620 were treated with DMSO vehicle (NT) or with 1 wM GDC-0449 for
24 h. Expression of GLIT (A), PTCH1 (B), HIP1 (C), MUC5AC (D) was evaluated on total RNA by gRT-PCR. Bars represent means + SEM of 7 experiment for HCT
116 cells, three experiments for SW480 and SW620 cells. Expression of GLI1, PTCH1, HIP1, MUC5AC in HCT 116 cells transfected with either control or specific
SMO-targeting siRNAs (E). Expression of GLI1, PTCH1, HIP1, MUC5AC in HCT 116 cells treated with either isotype-control mAb or 5E1 mAB (F). Bars represent
means + SEM of three experiments. *P < 0.05, **P < 0.01, ***P < 0.001.
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FIGURE 3 | Effect of Hh inhibition on cell proliferation. (A) HCT 116, (B) SW480, (C) SW620 or (D) MeT5A cells were treated with vehicle (DMSO) or with GDC-0449
(1 wM) for 24-48 h. Cell proliferation was evaluated through microscopic count of living cells. Three independent experiments for each cell line were performed.
Expression of Cyclin D7 (E) and p27 (F) was evaluated on total RNA by gRT-PCR. Bars represent means &+ SEM of 7 experiment for HCT 116 cells, three experiments
for SW480 and SW620 cells. (G) Expression of Cyclin DT mRNA was evaluated in HCT 116 cells transfected with either control or specific SMO-targeting siRNAs
(left), or in HCT 116 cells treated with either isotype-control mAb or 5E1 mAb (10 png/ml) (right). (H) Expression of p27 mRNA was evaluated in HCT 116 cells
transfected with either control or specific SMO-targeting siRNAs (left), or in HCT 116 cells treated with either isotype-control mAb or 5E1 mAb (10 jg/ml) (right). Bars
represent means + SEM of three independent experiments. *P < 0.05, **P < 0.01.
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