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Kriippel-like factor 8 induces epithelial-to-mesenchymal transition
and promotes invasion of pancreatic cancer cells through
transcriptional activation of four and a half LIM-only protein 2
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Abstract. Pancreatic cancer (PC) is one of the most aggres-
sive types of cancer with an extremely poor prognosis.
Invasive growth and early metastasis is one of the greatest
challenges to overcome for the treatment of PC. Numerous
previous studies have indicated that the transcription factor
Kriippel-like factor 8 (KLF8) and nuclear cofactor four and
a half LIM-only protein 2 (FHL2) serve important roles in
tumorigenesis and tumor progression; however, their roles in
PC remain elusive. The present study revealed that KLF8 and
FHL2 expression is aberrantly co-overexpressed in PC tissue
samples and associated with tumor metastasis. Furthermore, a
positive correlation between the expression levels of KLF8 and
FHL2 was observed. Subsequently, the present study identi-
fied KLFS8 as a critical inducer of epithelial-to-mesenchymal
transition (EMT) and invasion. Of note, the present study
demonstrated that KLF8 overexpression induced a strong
increase in FHL2 expression, and subsequent promoter
reporter assays determined that KLF8 directly bound and
activated the FHL2 gene promoter. Furthermore, FHL2
knockdown in KLF8-overexpressing cells partially reversed
the EMT and invasive phenotypes. The present study identi-
fied KLF8-induced FHL?2 activation as a novel and critical
signaling mechanism underlying human PC invasion.

Introduction

Pancreatic cancer (PC) is one of the most aggressive types of
malignancy worldwide with notably poor prognosis (1) It is
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characterized by invasive growth and early metastasis, and is
also highly resistant to chemotherapy and radiation therapy (2).
Surgical resection remains the only potentially curative treat-
ment for local patients with PC. However, >85% of PC cases
are diagnosed at an advanced stage. Even following radical
surgical resection, the patients usually succumb to recurrence
or metastasis after a short period of time (3). Therefore, PC
represents one of the major challenges in oncology to date. It
is necessary to investigate the mechanisms involved in PC in
order to develop an effective treatment strategy.

Increasing evidence has highlighted the significance
of Kriippel-like factor 8 (KLF8) in tumor progression and
suggested that it may be a promising target for cancer treat-
ment (4,5). As a GT-box (CACCC) binding dual-transcription
factor, KLF8 regulates the transcription of numerous genes
by recruiting the C-terminal binding protein (CtBP) core-
pressor (6-10) or p300 and P300/CtBP-associated factor histone
acetyltransferase co-activators (8,11-14) in order to target gene
promoters. It is aberrantly overexpressed in a number of cancer
subtypes and has been implicated in the initiation, develop-
ment and progression of these cancer subtypes, including
hepatocellular carcinoma (15-17), gastric cancer (18-21), breast
cancer (22,23), ovarian cancer (14,24), renal cancer (22,25) and
glioma (26). It is worth noting that KLLF8 induced tumor cell
epithelial-to-mesenchymal transition (EMT) and maintained
the invasive potential of cancer, which appeared to serve a
critical role in the metastatic progression of cancer cells (6,27).
Various target genes of KLF8 and signaling pathways asso-
ciated with cancer have been identified (14,22,27-29). However,
the role of KLF8 in PC remains to be elucidated and less is
known about the mechanisms underlying KLF8-modulated
expression of its target genes.

Four and a half LIM-only protein 2 (FHL2) is a
member of the FHL family of proteins, which functions as
a coactivator of numerous transcription factors, including
[B-catenin (30,31). It is expressed in a cell- and tissue-specific
manner, and contributes to the regulation of important cell
functions, including cell adhesion, cell transcription and
signal transduction (32-36). It has been reported that FHL2
was overexpressed in PC tissue samples and critically involved
in cell survival, radio-resistance, proliferation and apoptosis
in PC cells (32). FHL2 directly interacts with Snail2 and
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downregulates E-cadherin transcriptional activity, thereby
inducing colorectal cancer cell EMT and invasion (27,37,38).
The upregulated expression level of FHL2 may be a trigger or
mediator of EMT in cancer cells and is essential to maintain
their malignant phenotype. Previous studies have indicated
that FHL2 and KLF8 were overexpressed in numerous
types of cancer, including colorectal cancer (27), PC (39,40),
breast cancer (36,41) and ovarian cancer (42,43). It is plau-
sible to consider that they may have a synergistic effect on
cellular processes in association with malignancy. Notably,
it was suggested in a more recent study that KLF8 induced
FHL2-mediated EMT and potentially promoted colorectal
cancer cell metastasis (27). However, confirmation of its role,
and the possible mechanisms underlying the role KLF8 may
serve in FHL2-mediated cell EMT, invasion and metastasis
have not yet been investigated.

The present study firstly demonstrated that aberrant
co-overexpression of KLF8 and FHL2 was associated with
PC metastasis. Subsequently, the present study revealed that
exogenous overexpression of KLFS8 in PC cells induced cell
EMT, and invasive and metastatic phenotypes. Furthermore,
the present study determined that FHL2 was a direct target
for transcriptional activation by KLF8, and FHL2 knock-
down by short interfering RNA (siRNA) may partially
reverse these effects induced by overexpressed KLFS. These
results provided evidence supporting an important role of
FHL2 downstream of KLF8 in promoting PC cell EMT and
invasion. The results of the present study further supported
a potentially important role that KLF8 serves in human PC
development.

Materials and methods

Reagents and antibodies. The following antibodies and reagents
were used: Anti-E-cadherin (cat. no. sc-8426), anti-Slug
(cat. no. sc-166476; both Santa Cruz Biotechnology, Inc.,
Dallas, TX, USA), anti-FHL2 (cat. no. SAB2500398),
anti-GAPDH (cat. no. G8795; Sigma-Aldrich; Merck KGaA,
Darmstadt, Germany), Boyden Chambers, polycarbonate
membranes (8-um pore size; Neuro Probe, Inc., Gaithersburg,
MD, USA), lipofectamine and oligofectamine (Invitrogen;
Thermo Fisher Scientific, Inc., Waltham, MA, USA). The
human Panc-1, SW1990, Capan-1, Bxpc-3 and Miapaca-2 PC
cell lines were obtained from the American Type Culture
Collection (Manassas, VA, USA) and cultured as previously
described (32.,44).

Tissue samples. The present study was approved by the Ethics
Committee of Xiangya Hospital, Central Southern University
(Changsha, China; no. 201406373). Written informed consent
was obtained from all the patients prior to enrollment in the
present study. A total of 34 pairs of surgically resected speci-
mens, including tumor tissue samples and their noncancerous
counterparts, were obtained at the Department of General
Surgery, Xiangya Hospital between September 2010 and
June 2015. The patients included 20 males and 14 females,
with a mean age of 56 (range, 33-76) years. Among them,
18 patients did not exhibit lymph node metastasis, with a male
to female ratio of 8:10 and a mean age of 58.4 (range, 35-75)
years. The remaining 16 patients presented with lymph node
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metastasis, with a male to female ratio of 9:7 and a mean age
of 53.4 (range, 33-76) years.

Reverse transcription-quantitative polymerase chain reac-
tion (RT-qPCR). Total RNA extraction and RT-qPCR were
performed as previously described (32,44). The primer
sequences used were as follows: KLFS8 sense, 5'-TTCAGA
AGGTGGCTCAATGC-3' and KLF8 antisense, 5'-GGAGTG
TTGGAGAAGTCATATTAC-3'"; FHL2 sense, 5-TCCATA
CTGCCTGACCTGC-3' and FHL?2 antisense, 5-TTGGCG
TTCCTCGAAAGAG-3"; and GAPDH sense, 5-TGACTT
CAACAGCGACACCCA-3" and GAPDH antisense, 5'-CAC
CCTGTTGCTGTAGCCAAA-3". For each sample, triplicate
determinations were performed, and mean values were used
for further calculations, with GAPDH detected as the internal
control. The relative quantitative expression of the target gene
compared with that of GAPDH using the 2244 method (45).

Western blotting (WB). WB was performed as described previ-
ously (44). Briefly, pancreatic cells (including Panc-1, Sw1990,
Bxpc-3, Capan-1, Miapaca-2) were harvested and lysed in lysis
buffer. Subsequently, total protein (50 pug) was subjected to
10% SDS-PAGE and transferred onto polyvinylidene fluoride
membranes (EMD Millipore, Billerica, MA, USA). Primary
antibodies were diluted according to the manufacturer's
recommendations. The relative content of each protein was
detected by enhanced chemiluminescence (GE Healthcare,
Chicago, IL, USA). Endogenous GAPDH was used as an
internal control.

Cell transfection and clone selection. pcDNA3.1 vectors
expressing KLF8 or mock messenger RNA (mRNA) were
constructed, as previously described (17). KLF8 or mock
vectors were transfected into Panc-1 cells using Lipofectamine
2000 reagent (Invitrogen; Thermo Fisher Scientific, Inc.). The
transfected cells were screened with 400 pg/ml G418 (Merck
KGaA) for 4-6 weeks. Clones of stably transected cells were
obtained by the limited dilution method, and the overexpres-
sion efficiency was confirmed by WB. Transfections of FHL2
siRNA (5'-GCCAAUUGGAACCAAGAGUTT-3") were
performed as previously described (32). The scrambled (scr)
siRNA (5"TTCTCCGAACGTGTCACGT-3") was used as the
negative control. Following a 24-h incubation at 37°C, cells
were used for further experiments. The knockdown efficiency
was detected by WB.

Cell invasion analysis. An invasion assay was performed as
previously described (46). Transwell polycarbonate filters
(8-um pore size; Corning Incorporated, Corning, NY, USA)
were used. A total of 2x10° Panc-1 cells were plated in the
top chamber of the Transwell with a Matrigel-coated poly-
carbonate membrane. The bottom wells of the system were
filled with 10% fetal bovine serum complete medium (Gibco;
Thermo Fisher Scientific). Following a 24-h incubation at 37°C,
the number of transmigrated cells was counted, as previously
described (46).

Promoter reporter and dual luciferase assays. For the valida-
tion of FHL2 as a direct target of KLFS, a luciferase reporter
assay was performed. Briefly, 55-basepair fragments of the
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FHL2 promoter upstream of the transcription start site were
cloned into the pGL3 basic vector (Promega Corporation,
Madison, WI, USA), and the pLuc55 mutant construct was
created by site-directed mutagenesis of the FHL2 promoter
vector (Stratagene; Agilent Technologies, Inc., Santa Clara,
CA, USA), as previously described (27). The primer sequences
were listed as follows: pLuc55 forward (Kpnl), 5-GGGGTA
CCGGGGGGTGCACAGAGGTGGAGC-3' and reverse
(Xhol), 5"TCCGCTCGAGCGAGGCCTCATATTTTC
CAG-3'; and pLuc55-MT (site-directed mutagenesis) forward,
5'-CCTAATCTGGGGAGTACACAGAGGTGGAGCTGAGCA
GCC-3' and reverse, 5-GGCTGCTCAGCTCCACCTCTG
TGTACTCCCCAGATTAGG-3'. Wild-type or mutant reporter
constructs were co-transfected with Lipofectamine 2000 trans-
fection reagent (Invitrogen; Thermo Fisher Scientific, Inc.) into
the Panc-1 cells with KLF8 or mock vectors, according to the
manufacturer's protocol. After a 48 h incubation at 37°C, the
luciferase activity was evaluated with the Dual-Luciferase®
Reporter Assay System (Promega Corporation). The relative
luciferase activity was normalized to that of firefly luciferase.
The transcriptional activity at the promoter was presented as
the fold change of relative luciferase units compared with those
of the basic pGL3 vector control.

Statistical analysis. Data are presented as the mean + standard
deviation. The comparison between the test and control group
was evaluated by Student's t-test. All statistical analyses were
performed using SPSS version 15.0 software (SPSS, Inc.,
Chicago, IL, USA). P<0.05 was considered to indicate a statis-
tically significant difference. Assays were performed =3 times
with triplicate samples independently.

Results

Aberrant co-overexpression of KLF8 and FHL2 in PC is
associated with tumor metastasis. In order to investigate the
association between aberrant expression of KLF8 and FHL2
in PC,RT-qPCR and WB were performed to detect the expres-
sion levels of these genes and proteins, respectively, in 34 pairs
of cancer tissues and adjacent normal pancreatic tissues. Of
note, patients with PC and lymph node metastasis exhibited
higher KLF8 and FHL2 mRNA expression levels compared
with those exhibited by patients with PC without lymph node
metastasis (P<0.01; Fig. 1A and B). Furthermore, KLF8
mRNA was positively correlated with FHL2 mRNA expres-
sion level (r’=0.673 P<0.001) in PC tissue samples (P<0.01,
Fig. 1D). Additionally, relative higher protein expression levels
of KLF8 and FHL?2 were also observed in the resected tumor
tissue samples with lymph node metastasis in comparison
with those in tissue samples without lymph node metastasis, as
determined by WB (Fig. 1E).

In order to validate our findings in vitro, the expression
levels of KLF8 and FHL2 protein were investigated in five PC
cell lines: Panc-1, Capan-1, Bxpc-3, Miapaca-2 and SW1990.
As expected, the expression levels of KLF8 and FHL2 were
positively associated with the metastatic potential of the PC
cell lines. As presented in Fig. 1C, KLF8 was expressed at a
relatively high level in Panc-1, Capan-1, SW1990 and Bxpc-3
cells, and at a relatively low level in Miapaca-2 cells. The FHL2
expression level was similar to that of KLF8 in the five cell
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lines, with the exception of SW1990 cells. Panc-1 cells, with
the highest metastatic potential in the five aforementioned
cell lines (47), expressed significantly higher expression levels
of KLF8 compared with those expressed by the other PC cell
lines. These results indicated that aberrant co-overexpression of
KLF8 and FHL2 was associated with tumor metastasis in PC.

KLF8 upregulates FHL?2 expression levels to induce EMT and
promote cell invasion in a human PC cell line. In order to
investigate the biological role of KLF8 in PC, the present study
first determined whether KLF8 was sufficient to promote inva-
sion using exogenous introduction of KLFS8 in Panc-1 cells.
Overexpression of KLF8 protein in the stably transfected cells
was confirmed by WB (Fig. 2A).

In order to investigate the effect of KLF8 on EMT induction,
morphological examination was conducted and the expression
levels of EMT markers were analyzed. It was also demonstrated
that overexpression of KLF8 in Panc-1 cells resulted in a shift in
EMT marker expression levels by WB. Upregulation of mesen-
chymal markers (Slug) and downregulation of the epithelial
marker E-cadherin were observed by WB in the stable vector
transfectants. The results demonstrated that induction of KLF8
expression induced a significant increase in FHL2 protein
expression (Fig. 2A). In addition, the present study revealed
that exogenous induction of KLF8 expression resulted in a
>3-fold increase in cell invasiveness (Fig. 2B-D). The present
study also investigated the morphological features of Panc-1
cells. The stable KLFS transfectants exhibited spindle-like,
fibroblastic morphology, which is one of the main characteris-
tics of EMT (6). Dendritic-like or long cytoplasmic processes
were observed under a phase-contrast microscope; however,
the stable vector transfectants (control) presented a round or flat
morphology with a short cytoplasmic process (Fig. 2E and F).

These results may suggest the effect of co-overexpression
of FHL2 and KLF8 on EMT and cell invasion. Based on the
in vitro overexpression experiments, KLF8 appeared to be a
potent inducer of EMT.

FHL?2 is required for KLF8-mediated EMT and invasive
phenotypes. According to previous studies, FHL2 may induce
tumor cell EMT and maintain the invasive phenotype of
cancer cells (27); however, the role of FHL2 in KLF8-induced
EMT in PC cells remains elusive. Downregulation of FHL2
expression by siRNA was performed in KLF8-overexpressing
Panc-1 cells and resulted in the conversion from the expres-
sion of the mesenchymal marker Slug to the epithelial marker
E-cadherin when compared with that of the control FHL2-scr
siRNA cells (Fig. 2G). Cell invasion analysis indicated that
the number of invasive cells in the FHL2-siRNA-treated group
decreased significantly compared with those in the control
group (Fig. 2H, I and J). Morphological examination demon-
strated that FHL2 downregulation in KLF8-overexpressing
cells induced partial reversal of the EMT process, i.e. the
mesenchymal-to-epithelial transition process (Fig. 2K and L).
Taken together, a critical role for FHL2 on the EMT and inva-
sion phenotypes induced by abnormal KLF8 expression in
PC cells is indicated.

FHL? is a direct transcriptional activation target of KLFS8.
The present study assessed whether the FHL2 promoter may be
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Figure 1. Expression levels of KLF8 and FHL?2 in PC tissue samples and cell lines. Patients with PC with lymph node metastases exhibited higher (A) KLF8
and (B) FHL2 mRNA expression levels compared with those exhibited by patients without lymph node metastases (‘P<0.001). (C) WB analysis of KLF8
and FHL?2 protein expression levels in pancreatic cell lines: Miapaca-2, Capan-1, Bxpc-3, Panc-1 and SW1990. GAPDH was used as the internal control.
(D) The patients with high expression levels of KLF8 also demonstrated high FHL?2 expression levels. (E) Protein expression levels of KLF8 and FHL2 in
tumor samples of patients with PC with or without lymph node metastasis by WB analysis. GAPDH expression levels were used as internal controls. KLF8,
Kriippel-like factor 8; FHL2, four and a half LIM-only protein 2; PC, pancreatic cancer; WB, western blot.

directly activated by the KLF8 protein using a dual-luciferase
reporter system. The promoter regions containing the GT-box
(-50 to -55), which are the potential binding sites, of human
FHL2 were cloned upstream of a luciferase gene in a reporter
plasmid (Fig. 3A and B). Subsequently, transient transfections
were performed to explore whether the FHL2 promoter was
activated by overexpressed KLF8. The results revealed that the
luciferase activity increased by 3.02+0.12-fold compared with
that of the vector control (P<0.001) (Fig. 3C). Correspondingly,
the present study also mutated two nucleotides of the identified
GT-box binding region to generate a FHL2 3'-untranslated
region (UTR) mutant in the KLF8 target region to disrupt
binding (Fig. 3B). Conversely, the increased effect of luciferase
activity was not observed in cells carrying the mutant-type
construct of the FHL2 3'-UTR (Fig. 3C). These results
suggested that FHL2 may be a direct transcriptional activation
target of KLF8, and the proximal GT-box at -55 is the main
KLF8-binding site in the FHL2 promoter (Fig. 3).

Discussion

PC is known for its aggressive growth; mortality usually results
from tissue invasion and early metastasis (2,3). Similarly to

the majority of other carcinoma types, PC progression is asso-
ciated with EMT (48). It has been widely accepted that EMT
frequently occurs in PC and is involved in tumorigenesis,
cancer progression and metastasis (49). Therefore, identifica-
tion of critical factors associated with tumor progression
and EMT, and their underlying mechanisms are particularly
important.

Loss of expression of E-cadherin, an epithelial marker,
is a hallmark of EMT (6,48,50). An increasing number of
transcription factors have been implicated in the repression
of E-cadherin expression, including KLF transcription factor
family proteins (6,23). KLFS is a relatively new member of
this family and is emerging as a crucial regulator of cancer
initiation and progression (10). With accumulating evidence
demonstrating its overexpression in numerous types of aggres-
sive human cancer and its vital role during a variety of cellular
processes in cancer, KLF8 has become a novel focus in cancer
research and a potential target for the treatment of cancer (4,5).
Notably, a number of previous studies have revealed that KLF8
induces tumor cell EMT and maintains the invasive potential of
cancer, which serves a critical role in the regulation of various
cancer-associated cellular processes favoring tumor metastatic
progression (6,23,24). Our previous study demonstrated that
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Figure 2. KLF8 upregulates FHL2 expression to induce EMT and promote cell invasion. (A) KLF8, FHL2, E-cadherin and Slug expression levels in stable
KLF8 transfectants in Panc-1 cells were detected by WB. GAPDH was used as the internal control. (B) Quantification of an invasion assay performed with
or without KLF8 transfection. (C) Expression of epithelial-to-mesenchymal transition-associated biomarkers, including E-cadherin, Slug and FHL2, were
detected by WB 72 h following transfection with KLF8-scr or KLF8-FHL2 siRNA. (D) Quantification of an invasion assay performed with KLF8-scr
or KLF8-FHL2 siRNA. Invasive potential of Panc-1 stable transfectants following transfection with (E) vector, (F) KLF8, (G) KLF8-scr siRNA and
(H) KLF8-FHL siNRA. Morphology of Panc-1 cells transfected with (I) vector, (J) KLF8, (K) KLF8-scr siRNA and (L) KLF8-FHL2-siRNA cells, visualized
by phase-contrast microscopy. Magnification, x100. “P<0.05 vs. other group. KLF8, Kriippel-like factor 8; FHL2, four and a half LIM-only protein 2; EMT,
epithelial-to-mesenchymal transition; scr, scrambled; siRNA, short interfering RNA; WB, western blotting.
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Figure 3. FHL2 is a direct transcriptional activation target of KLF8. (A) The luciferase reporter constructs contained the FHL2 promoter with potential KLF8
binding sites upstream of a luciferase gene. (B) Transcriptional activities of reporters in the transient transfected cells were detected using a dual-luciferase
assay, and the results are expressed as fold-change of relative luciferase units. "P<0.001; “P>0.05. (C) Primer sequences used for site-directed mutations.
Site-directed mutagenesis of GT-box in pLuc55 was performed to generate mutations, and the mutated nucleotides were marked with square frames. WT,
wild-type; MT, mutant; KLF8, Kriippel-like factor 8; FHL2, four and a half LIM-only protein 2; EMT, epithelial-to-mesenchymal transition; luc, luciferase.

KLF8 was upregulated in PC tissues and cell lines, which  role in cancer cell invasion and metastasis has not previously

serves a critical role in PC cell proliferation by promoting the
G,/M phase progression via up- or downregulating numerous
cell cycle-associated proteins (50). However, to the best of our
knowledge, whether the mechanisms underlying KLFS serve a

been investigated.

The present study demonstrated that KLF8 was overex-
pressed in highly metastatic PC cell lines and in patients with
lymphatic metastasis, which indicated that KLF8-positive
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tumor cells may have more aggressive phenotypes than
KLF8-negative tumor cells. Based on the exogenous over-
expression experiments in vitro, KLF8 was revealed to be
a potent inducer of EMT. In agreement with our finding, a
number of previous studies have demonstrated that ectopic
expression of KLF8 repressed E-cadherin expression, induced
tumor cell EMT, and increased cell invasion and metastasis
in breast cancer (6,22) and hepatocellular carcinoma (17).
Furthermore, downregulation of KLF8 may inhibit cell inva-
sion and metastasis in gastric cancer (23,24).

Of note, the present study identified the KLF8-mediated
upregulation of FHL2 as a novel mechanism for induction of
EMT and promotion of invasion in human PC cells. Firstly,
the present study identified a strong association between the
co-expression of KLF8 and FHL2 in PC tumors with lymph
node metastasis. Secondly, the present study demonstrated that
KLF8 expression promotes FHL?2 transcription in human PC
cells. Finally, the present study provided evidence that FHL2
was required for KLF8-induced EMT and metastatic pheno-
types in vitro. These results suggested a potentially significant
role for the cooperative association between FHL2 and KLF8
in promoting PC invasion and metastasis, and may shed new
light on the underlying molecular mechanisms.

It is known that FHL?2 is aberrantly upregulated in inva-
sive PC tissues (32), as revealed in present study. Notably,
the present study identified FHL2 as a novel target of tran-
scriptional activation by KLFS8, which was demonstrated by
a dual-luciferase reporter system that identified that KLF8
directly binds to the FHL2 promoter at the GT-box (-50 to -55).
Of note, previous studies have revealed that KLF8 directly
bound to a GT-box located in the E-cadherin promoter,
repressed its expression and triggered the subsequent EMT
process in the MDCK canine kidney epithelial cell line, and in
the MCF-10A and MDA-MB-231 human mammary epithelial
cell lines (6,51). In addition, this process does not appear to
depend upon other EMT inducer proteins such as Snail. This
may explain why the EMT phenotype of KLF8-overexpressing
PC cells was partially reversed following FHL2 knockdown.
KLF8-associated target genes involved in EMT and how KLF8
regulates the EMT process require further investigation.

The present study demonstrated that FHL2 was highly over-
expressed in PC tumor tissues, and suggested that FHL2 was
involved in KLF8-induced EMT and invasion in vitro; however,
the molecular mechanisms underlying the aberrant high expres-
sion level of FHL2 in PC, and whether and how FHL2 serves a
role in vivo for the progression of PC require further elucidation.
Previous studies have revealed that FHL2 was overexpressed in
PC and served an important role in the survival and radiosen-
sitivity of PC cell lines grown using three-dimensional cultures
of laminin-rich extracellular matrix (32). However, the role of
FHL?2 in cancer remains ambivalent because FHL2 binds to
various proteins with distinct functions (31). The roles of KLF8
and FHL?2 in PC are unknown. The present study demonstrated
that FHL2 protein expression level was highly associated with
KLF8 expression level in PC tumor tissues with lymph node
metastasis. Furthermore, FHL?2 repression resulted in a marked
reversion of the KLF8-induced cell EMT phenotype in vitro.
Therefore, the present study suggested that KLF8 and FHL2
may cooperatively exert roles in PC progression. Further experi-
ments are required to investigate the detailed mechanism.
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In conclusion, the present study identified KLF8/FHL2
as a novel signaling pathway responsible for EMT and inva-
sion in PC cells, and opened a new avenue in the research of
KLF8 and FHL2. Notably, the expression level of KLFS is
barely detectable in normal epithelial cells (6), and in addition
to FHL2, KLF8 also targeted E-cadherin and other factors
associated with invasion and metastasis. Therefore, KLF8 may
represent a novel promising target for intervention against PC
cell invasion and metastasis.
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