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Abstract

Background: Ovarian cancer is the seventh most common cancer in women and the second most reason of
gynecologic cancer-related death. Growing evidence showed that exosomal miRNA plays a crucial role in the
progression of ovarian cancer.

Methods: Exosomes were identified using nanoparticle tracking analysis, transmission electron microscopy and
marker proteins detection. The levels of mRNA and proteins were ensured by qRT-PCR and western blot,
respectively. Immunofluorescence, flow cytometry and ELISA assay were carried out to analyze macrophages
polarization. CCK-8 and Transwell assay were used to measure the cell viability and invasion of ovarian cancer cells.
The interaction of miR-200b and Kruppel like factor 6 (KLF6) was ensured by using luciferase reporter assay.

Results: Here, we obtained plasma-derived exosomes successfully, and proved that miR-200b was increased in the
exosomes of ovarian cancer patients. Subsequently, our data showed that increasing of miR-200b could promote
macrophage M2 polarization, but inhibit M1 polarization. miR-200b-overexpressed macrophages-conditioned medium
notably enhanced the cell viability and invasion of ovarian cancer cells. Moreover, increasing of miR-200b inhibited
KLF6 expression, while decreasing of miR-200b promoted KLF6 expression. Overexpression of KLF6 recused miR-200b-
induced macrophage polarization toward M2, and the inhibitory effect of miR-200b on M1 polarization.

Conclusions: Overall, our results demonstrated that miR-200b was highly expressed in the plasma-derived exosome of
ovarian cancer patients, and promoted the proliferation and invasion of ovarian cancer cells through inducing
macrophage M2 polarization by suppressing KLF6 expression. Our results suggested that miR-200b might be a novel
target for ovarian cancer treatment.
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Background

Ovarian cancer is the seventh most common cancer in
women, and it is the second most reason of gynecologic
cancer-related death and the eighth most common rea-
son of cancer-related death in women globally. The five-
year survival rate of ovarian cancer patients is approxi-
mately 47 % [1, 2]. Epithelial ovarian cancer (EOC) is the
major type of ovarian cancer, accounting for 85-90 % of
total case. According to the origin, pathogenesis, risk
factors, prognosis and molecular alterations of ovarian
cancer, it can be divided into five subtypes [3, 4]. Gener-
ally, early in ovarian cancer patients is not easy to be
found, hence, the majority of patients with clinical ad-
vanced stage when they were diagnosed. For the patients
with advanced ovarian cancer, surgical treatment and
chemotherapy are the major therapeutic methods, while
the resistance to chemotherapeutic drugs greatly de-
clines the outcome of the patients [5, 6]. Thereby, it is
very necessary to find a new target for ovarian cancer
treatment.

Exosomes are one of the type of vesicles with 30-150
nm of diameter, which can be released by almost all cell
types such as tumor cancer cell and macrophage. Exo-
some are an important messenger among different cells
[7]. In recent years, more and more studies have indi-
cated that exosomes play a crucial role in the develop-
ment of multiple diseases, including ovarian cancer [8].
It was reported that exosomes could transmit messages
to target cells through carrying microRNA (miRNA),
protein and other moleculars, thus to involve in many
biological process like communication in intercellular,
cell differentiation and immune modulation [9]. Growing
evidence that miRNA, a class of endogenous non-coding
RNA, can be acted as one of the index in tumor detec-
tion and a potential target for tumor treatment [10]. For
instance, Zhang et al. demonstrated that miR-337-3p is
decreased in EOC tissues. MiR-337-3p promoted EOC
cell cycle arrest in GO/G1 phase and apoptosis and
inhibited cell proliferation, suggesting miR-337-3p is a
potential therapeutic target of EOC [11]. Recently, Pan
et al. found that numerous miRNAs are abnormally
expressed in the plasma-derived exosome of the EOC
patients, such as miR-200b [12]. However, whether exo-
somal miR-200b participates in regulating the develop-
ment of ovarian cancer remains unclear.

Some studies indicated that exosomal miRNAs could
affect the progression of cancer through mediating the
interaction of cancer cells and immune cells [13]. Mac-
rophages are an important class of immune cells in
tumor microenvironment. In accordance with different
extracellular environment, macrophages can differentiate
into M macrophages and M2 macrophages [14]. It was
proved that M1 macrophages suppress cancer progression
through secreting pro-inflammatory cytokines, whereas
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M2 macrophages promote cancer progression via secret-
ing anti-inflammatory cytokines [15, 16]. A recent study
indicated that miR-21 is increased in ovarian cancer tis-
sues, and it enhances the chemoresistance of ovarian can-
cer cells through facilitating macrophage M2 polarization,
indicating the crucial role of miRNA in the interaction of
macrophage and ovarian cancer cells [17]. In this present
study, we also proved that miR-200b was highly expressed
in the exosomes from the plasma of EOC patients, and in-
dicated that miR-200b promoted ovarian cancer cell pro-
liferation and invasion via promoting macrophages M2
polarization and inhibiting M1 polarization by repressing
Kruppel like factor 6 (KLF6) expression. Our data revealed
firstly that the regulatory mechanism of miR-200b in ovar-
ian cancer proliferation, and suggested that miR-200b
might a potential target for ovarian cancer treatment.

Materials and methods

Exosome isolation and identification

All participants provided the written informed consent.
This study was approved by the Second Affiliated
Hospital of Nanchang University. For exosome isolation,
peripheral blood samples were taken from three healthy
women, and six EOC patients who accepted with ther-
apy in our hospital. Then, ExoQuick™ Exosome Precipi-
tation Solution (System Biosciences, Mountain View,
Calif) was utilized to extract exosomes from the plasma
in accordance with the manufacture’s introduction.
Transmission electron microscopy (TEM) was utilized to
analyze the morphology of exosomes, and the size and
concentration of exosomes was ensured by nanoparticle
tracking analysis (NTA) on a NanoSight NS300 (Malvern
Instrument Ltd.). Besides, the expression of the markers
of exosomes, including lysosome-associated membrane
proteins 1 (LAMP-1) and tumour susceptibility gene 101
(TSG101), were measured by using western blot.

Cell culture and treatment

Human monocytic cell line THP-1 was purchased from
the American Type Culture Collection (ATCC, USA).
THP-1 cells were cultured in RPMI-1640 medium con-
taining 10 % fetal bovine serum (FBS, Gibco, New York,
USA), 1% streptomycin and penicillin (Gibco), and 0.05
nM [-mercaptoethanol (Gibco). 50 ng/ml of phorbol-
12-myristate 13-acetate (PMA, Sigma-Aldrich, Missouri,
USA) was used to induce the differentiation of THP-1
cells toward macrophages. After incubation with PMA
for 48 h, the THP-1 cells were collected, named as MO
macrophage, and then were used in subsequent studies.
In our present study. To explore the effect of miR-200b
on macrophage polarization, we obtained miR-200b
mimic and mimic negative control (mimic NC), and
miR-200b inhibitor and inhibitor negative control (in-
hibitor NC) from RiboBio (Guangzhou, China). Besides,
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we obtained the lentiviruses packaged with KLF6 overex-
pression vector (LV-KLF6) and the lentiviruses packaged
with empty vector (LV-NC) from BrainVTA (Wuhan,
China). Here, 50 nM of miR-200b mimic, 50 nM of
mimic NC, 100 nM of miR-200b inhibitor and 100 nM
of inhibitor NC were transfected into MO macrophages
using the transfection reagent Lipofectamine 2000 (Invi-
trogen, Carlsbad, USA) according to the protocol. After
24 h of cell transfection, qRT-PCR, western blot and
other experiments were carried out.

Human ovarian carcinoma cell line OVCAR-3 also
was obtained from ATCC, and the cells were maintained
in RPMI-1640 medium supplemented with 10% FBS
and 1% streptomycin and penicillin. After 24 h of miR-
200b mimic and mimic NC transfection, the conditioned
cell culture medium of MO macrophages, mimic NC-
transfected MO macrophages and miR-200b mimic-
transfected MO macrophages were collected, and then
were used to culture OVCAR-3 cells. PBS-treated
OVCAR-3 cells acted as control group. At 24 h later of
incubation, cell proliferation and cell invasion were mea-
sured. In our study, all cells were cultured at 37 °C in an
incubator with 5% COs,.

Western blot

The expression of LAMP-1 and TSG101 in exosomes,
and the expression of KLF6 in MO macrophages were
measured by using western blot. RIPA lysis buffer was
used to isolate total protein. Equal quality 25 pg of cellu-
lar protein from each group were separated on the 12 %
SDS-PAGE gel, and then were transferred to a PVDF
membrane. After that, membranes were blocked with
5 % non-fat mile for 1 h at room temperature and subse-
quent primary antibodies overnight at 4 °C. The primary
antibodies were as follows: anti-LAMP-1 antibody (1:
1000, Cell Signaling Technology, Boston, MA, USA),
anti-TSG101 antibody (1:1000, Cell Signaling Technology)
and anti-KLF6 antibody (1:1000, Cell Signaling Technol-
ogy). After incubation with primary antibodies, the
membranes were maintained with secondary antibodies
(1:3000, Abcam) for 1 h at room temperature. At last, the
membranes were maintained with the enhanced chemilu-
minescence reagent (Merck Millipore, Missouri, USA) to
detect the protein bands. The relative expression level of
KLF6 was analyzed utilizing Image ] software (National
Institutes of Health, Maryland, USA). Here, [3-actin served
as the internal reference of KLF6.

QRT-PCR

Total RNA was extracted from MO macrophages using
TRIzol reagent (Invitrogen) in accordance with the
manufacture’s introduction. Then, the concentration of
total RNA was ensured utilizing the NanoDrop 2000,
and 1 pg of total RNA was added into the reaction
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system of reverse transcription. PrimeScript RT reagent
kit (TaKaRa) was used to synthesis complementary DNA
according to the manufacture’s protocol. After that, real-
time PCR was implemented on ABI 7300HT instrument
(Applied Biosystems) using the SYBRR Green Supermix
kit (TaKaRa) in accordance with the protocol. The rela-
tive expression levels of KLF6, iNOS and Arg-1 mRNAs
were normalized to GAPDH, and U6 served as the in-
ternal reference of miR-200b.

Immunofluorescence analysis

MO macrophages were planted at the density of 1 x 10°
cells per well into a 24-well plate and subsequent trans-
fected with miR-200b mimic and mimic NC for 24 h. Next,
the cells were fixed with 4 % paraformaldehyde (Solarbio,
Beijing, China) for 30 min at 4 °C and subsequent
incubated with 0.5% Triton X-100 for 20 min at room
temperature. After that, the cells were incubated with 2 %
BSA for 30 min followed by primary antibodies, including
anti-CD86 antibody (1:200, Abcam, Cambridge, MA, USA)
and anti-CD206 antibody (1:200, Abcam) overnight at
4 °C. Next day, the cells were maintained with secondary
antibodies, including Alexa Fluor-488-conjugated goat
anti-rabbit IgG antibody (1:1000, Abcam) and Alexa Fluor-
674-conjuated goat anti-mouse IgG antibody (1:1000,
Abcam), for 1 h at room temperature in the dark. Next,
the cells were stained with DAPI reagent for 5 min in the
dark. At last, the CD86-positive and CD206-positive cells
were observed under a confocal microscope (Leica). The
red and blue images were overlaid to create the merge
images.

Flow cytometry

MO macrophages were planted at the density of 1 x 10°
cells per well into a 24-well plates. After 24 h of cell
transfection and lentivirus infection, the cells were col-
lected for flow cytometry. The cells were maintained
with PE-labeled CD206 and FITC-labeled CD86 anti-
bodies for 30 min at room temperature. Next, the
stained cells were analyzed using a BD Accuri™ C6 cyt-
ometer (BD Biosciences).

ELISA assay

ELISA assay was carried out to measure the concentra-
tion of interleukin-1p (IL-1p) and C-C motif chemokine
ligand 17 (CCL17) in cell culture supernatants. ELISA
assay was accomplished according to manufacturer’s
protocols of human IL-1f ELISA kit (R&D systems,
Minneapolis, USA) and human CCL17 ELISA kit (R&D
systems).

CCK-8 assay
Cancer cells were planted at the density of 6 x 10° cells
per well into 96-well plates. MO macrophages-, mimic



Xiong et al. Journal of Ovarian Research (2021) 14:74

NC-transfected MO macrophages- and miR-200b mimic-
transfected MO macrophages-conditioned medium were
used to culture cancer cells. At 24 h later of cell culture,
the cells were maintained with 10 ul of CCK solution
(Solarbio) for another 2 h at 37 °C. Then, the optical
density of each well at 450 nm were measured using a
microplate reader (EIx800; BioTek Inc., North Brunswick,
NJ, USA).

Transwell invasion assay

The bottom of the upper chambers of 24-well transwell
chambers (Corning Incorporated, Corning, NY, USA)
were pre-coated with matrigel. 1 x 10* cancer cells were
seeded into the upper chamber, and were cultured with
serum-free RPMI-1640 medium. The 1:1 mixture of
macrophages-conditioned medium and fresh RPMI-1640
medium containing 15 % FBS was added into the lower
chambers. At 24 h later of cell culture, the invaded can-
cer cells were fixed with 10 % methanol and then stained
with 0.1 % crystal violet. At last, the stained cancer cells
were observed using a microscope.

Luciferase reporter assay

The binding sites between miR-200b and KLF6 3’-UTR
were predicted using starBase v2.0 database. The wild-
type (wt) and mutant (mut) gene sequences of KLF6 3’-
UTR containing the binding sites with miR-200b were
sub-cloned into p-GL3 vector. Then, KLF6 3-UTR wt
vector or KLF6 3-UTR mut vector were co-transfected
into HEK293T cells with miR-200b mimic or mimic NC.
At 24 h later of transfection, the luciferase activity of
cells were measured. In the luciferase reporter assay, we
used two negative control (mimic NC and luciferase re-
porter lacking the KLF6 3'-UTR).

Statistical analysis

All data analysis were performed using SPSS 22.0
software, and expressed as mean + SD. The significant
difference between two independent groups was ana-
lyzed using Student t-test, and the significant difference
among multiple groups was analyzed using one-way
ANOVA. The value of P lower than 0.05 as considered
statistically significant.

Results

miR-200b was highly expressed in the plasma-derived
exosome of EOC patients

To verify the expression levels of miR-200b in the
plasma-derived exosomes of healthy women and EOC
patients, we isolated the exosomes from the plasma of 3
cases of healthy women and six cases of EOC patients.
The typical circle and saucer-like structures characteris-
tic of exosomes were observed using a TEM (Fig. 1a),
and the diameters of exosomes lower than 100 nm was
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identified by NTA (Fig. 1b). In addition, we found
that the markers of exosomes, including LAMP-1 and
TSG101, expressed in the plasma-derived vesicle (Fig. 1c).
Importantly, our results showed that the level of miR-200b
was higher in the plasma-derived exosomes of EOC pa-
tients than that in the plasma-derived exosomes of healthy
women (Fig. 1d).

miR-200b promoted macrophage M2 polarization, while
inhibited M1 polarization

To explore the effect of miR-200b on the polarization of
macrophage, we designed the miR-200b mimic and
mimic NC. Our data showed that the expression of miR-
200b was significantly promoted by miR-200b mimic
treatment in MO macrophages (Fig. 2a). Subsequently,
we detected the polarization of macrophages toward M2
and M1. The results of immunofluorescence indicated
that the number of CD86-positive cells (M1-polarized
macrophages) was notably reduced, whereas the number
of CD206-positive cells (M2-polarized macrophages) was
increased in MO macrophages by miR-200b mimic treat-
ment (Fig. 2b). Flow cytometry results also demonstrated
that the percentage of CD86-positive cells was downregu-
lated, but the percentage of CD206-positive cells was
significantly upregulated by miR-200b mimic treatment
(Fig. 2c and d). Moreover, we further found that the level of
iNOS mRNA was lower, while the level of Arg-1 mRNA
was higher in the MO macrophages transfected with miR-
200b mimic compared to the MO macrophages transfected
with mimic NC (Fig. 2e, f). The concentration of M1
macrophages-related cytokine (IL-1p) was declined, and the
concentration of M2 macrophages-related cytokine
(CCL17) was increased in the cell supernatants of miR-
200b mimic-treated MO macrophages (Fig. 2g, h). In sum-
mary, miR-200b promoted macrophage polarization toward
M2, and inhibited macrophage polarization toward M1.

miR-200b facilitated EOC cells proliferation and invasion
Furthermore, at 24 h after miR-200b mimic and mimic
NC transfection, we collected the culture medium of
MO macrophages, mimic NC-treated MO macrophages
and miR-200b-transfected MO macrophages. EOC cells
were incubated with above cell culture medium for
24 h. CCK-8 assay demonstrated that MO
macrophages-conditioned medium suppressed the cell
viability of EOC cells, while miR-200b increasing not-
ably facilitated the cell viability of EOC cells (Fig. 3a).
In addition, MO macrophages-conditioned medium inhib-
ited the invasion of EOC cells, but miR-200b-overexpressed
MO macrophages-conditioned medium markedly exacer-
bated the invasion of EOC cells (Fig. 3b). Overall, miR-
200b promoted EOC cells proliferation and invasion
through inducing macrophage M2 polarization.
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markers of exosomes, including LAMP-1 and TSG101, were detected by western blot. d gRT-PCR was carried out to measure the level of miR-

was used to analyze the size and concentration of exosomes. ¢ The

miR-200b regulated macrophage polarization through
inhibiting KLF6

We predicated the binding sites of human miR-200b
and KLF6 3’-UTR using starBase website (Fig. 4a), and
proved the combination of miR-200b and KLF6 3’-UTR

(Fig. 4b). Moreover, our results showed that increasing
of miR-200b significantly declined the levels of KLF6
mRNA and protein, while decreasing of miR-200b mark-
edly upregulated the levels of KLF6 mRNA and protein
in MO macrophages (Fig. 4c-e). Then, we explore
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whether miR-200b affects macrophage polarization
through inhibiting KLF6. MO macrophages were infected
with the lentivirus expressing KLF6 following miR-200b
mimic transfection. Our data revealed that the inhibition
of miR-200b to macrophage M1 polarization, and the
promotion of miR-200b to macrophage M2 polarization
were rescued by KLF6 overexpression (Fig. 4f-h). The
inhibition of miR-200b to M1 macrophages-related
protein iNOS expression, and the promotion of miR-
200b to M2 macrophages-related protein Arg-1 expres-
sion were reversed by KLF6 overexpression (Fig. 4i, j).
Furthermore, our resulted indicated that miR-200b
reduced the production of M1 macrophages-related
cytokine IL-1B, and facilitated the production of M2
macrophages-related  cytokine CCL17 in MO

macrophages, while which were recused following over-
expression of KLF6 (Fig. 4k and 1). In conclusion, miR-
200b promoted macrophage M2 polarization and inhib-
ited M1 polarization through suppressing KLF6.

Discussion

Exosomes are extracellular lipid bilayer vesicles with a
diameter of 30-100 nm, released by almost all cells in
physiological and pathological conditions. The exosome
isolated from biological fluids including plasma may act
as a liquid biopsy to assist the diagnosis of cancer [18].
LAMP-1, TSG101, CD86 and heat shock proteins 70 are
the important characteristic molecules. Currently, TEM,
NTA and western blot are the major methods for exo-
some identification [19, 20]. Here, we determined using



Xiong et al. Journal of Ovarian Research (2021) 14:74

Page 7 of 10

150+
#
-
a\o’
= 100-
s
— *
S b
8
>
— 50'
[<}]
(&]
0' T T
o 3 &
N s
N
\{

)| PRSL S, T\ o ) g R IO
P§$ w .4.0.1"l o MO 9 y L ] ". -
” ™ ;‘ : ,9 i '..! " 3 y ’e .—vw % f 3 5
.""“f-“ 4 2y ‘;x . 4 * e %

5 .‘ &> \1, g . L o?. v e
‘v n“ a’ < _,‘..-’ 3 .- g < :,.
- Lot i Y ® 3 alPod L ¢ s -
je Q# : v o . ¥ ./ { .“u g X ® ‘.‘.
e etesoy g oen 8. W
3 Clg” UL » z,
"'v-'.‘nll .~' in ‘/Jam. f ‘{‘.'. £ ‘.;_&m )

Fig. 3 miR-200b regulated ovarian cancer cell proliferation and invasion through affecting macrophage polarization. MO macrophages were
transfected with nothing, mimic NC or miR-200b mimic. Then, the culture medium of macrophages were collected and then were used to
culture ovarian cancer cells. At 24 h later of incubation, a CCK-8 assay was carried out to detect the cell viability of the cancer cells. b Transwell
invasion assay was utilized to examine the invasion of cancer cells. *P < 0.05 compared with PBS. *P < 0.05 contrasted with MO™™'c N

1501
5 2
T
£ 1004
T
°
=
)
o 50' *
— -
©
(&
0-
9 Q
G S ©
Q &
@Q
MmmcNG) < B2
: o ,,\.." % 0 gy :0.
. 7 I TP .‘v‘-,""‘
o .".i?“ v'-‘ "’/
§ et “s 1 ‘.t:'“:\"lex_:
WA el Ty RS e
B R R

w

above methods that we obtained the plasma-derived
exosomes successfully. It was known that exosomes
play their biological function via carrying numerous
molecules, such as protein, miRNA and circRNA, thus
to involve in the development of many disorders [21].
For instance, ovarian cancer cells changed the morph-
ology of human peritoneal mesothelial cells (HPMCs)
to a mesenchymal phenotype via transferring exo-
somes to HPMCs. Subsequently, the HPMCs facili-
tated the invasion of ovarian cancer cells via
submitting CD44-overexpressed exosomes to the can-
cer cells [22]. Furthermore, exosomal miR-99a-5p was
highly expressed in the serum of EOC patients. EOC
cells-derived exosomal miR-99a-5p could effectively
facilitate the invasion of cancer cells through regulat-
ing HPMCs by promoting fibronectin and fibronectin,
suggesting exosomal miRNA might be a potential tar-
get for ovarian cancer diagnose and treatment [23]. In
our present study, we found that miR-200b was in-
creased in the plasma-derived exosomes of EOC pa-
tients, and explored the action mechanism of miR-

200b regulating ovarian cancer cell proliferation and
invasion.

Several previous studies have indicated that miR-200b
is high expressed in the serum of EOC patients com-
pared with healthy women, and the serum miR-200b
level is associated with the grade of EOC [24, 25]. How-
ever, a recent research proved that miR-200b is lower
expressed in ovarian cancer cells when compared to the
human ovarian fibroblasts, and it suppresses the prolifer-
ation of cancer cells through targeting PI3K/AKT signal-
ing pathway [26]. The role and action mechanism of
miR-200b in ovarian cancer still not clear. M1 macro-
phages can be induced by interferon-y, and highly se-
crete IL-1B, IL-12 and other pro-inflammatory
cytokines. M2 macrophages can be induced by IL-4,
IL-13 and IL-10, and highly express CCL17, IL-10
and other anti-inflammatory cytokines [27]. The
polarization of macrophages toward M1 or M2 is
closely related to the progression of cancer. For in-
stance, miR-130a was increased in M1 macrophages,
and it was proved to impede the progression of non-



Xiong et al. Journal of Ovarian Research (2021) 14:74 Page 8 of 10
p
A c
KLF6 3'UTR wt 5°..ACUCCCUUUACAUGUCAGUAUUU..3" 9.
I, & * ¢ o
Hsa-miR-200b-3p  3’AGUAGUAAUGGUCCGUCAUAAU 5 '@ D é‘& o &
KLF6 3'UTR mut 5”..ACUCCCUUUACAUGUUGCAUAAU..3" & 1.5 ﬁ&r $ & so\o
B 1.5 oy 3o & P & &
B mimic NC < & & & &
> iR-200b mimic 2= 9
= miR-.
£ €5 # KLF6 ’ — ‘
}.? 1.0 == .g 0.54 T '
? = B-actin ‘
S € oo
3 051 3 ’ o ‘© o N
5 N & & oS
= X N $ Y
- & & © o
& ° & oF
0.0 T r & & N
U U N -
KLF6 3'UTR wt KLF6 3'UTR mut & & VKOG LV-KLEG+
E F LV-NC+mimic NC LV-NC+miR-200b mimic mimic NC miR-200b mimic
S 207
'ﬁ = 200 200
8 & - 209% 11% 408% o | 251%
5 1.5 T im 10 10
£y
2 >3 1.0 # s04 504
O Y= ] — r . [ - . r [ a— . . r ] - - r r
8a° o P I B T P R
4 0.5 cD8s CD8s cD8s CD8s
E 200 Moy 120 150+
S ¢ & ¢ 5 = | — —
& 6°& ..é\"o -\é“\ il
& ‘g {\(\\ Q@ 50 50 204
@Q" N Q:"’Q . . . .
& Cd W cw W Cd W Cd W W
G H CD206 CD206 CD206 CD206
507 o 2 20+ = 2.5- -
= Il mimic NC - 5 Il mimic NC &
< 40 miR-200b mimic 2 Hl mimic NC 2 miR-200b mimic
5 < 154 # ; - o 201 #&
= o T miR-200b mimic s -
5 301 #& £ 3
o - 5 0N 154
=3 (]
o 2 10 <=
5 20- 2 #& %< 104
= # = = £5 1
3 =
© 104 o 3 54 2 aal £
0 T T 0- : LB € o0 . r
LV-NG LVKLES LV-NC LV-KLF6 LV-NC LV-KLF6
J K L
§ 47 4 2.57 mm mimic NC & 2.0 #
§ ] T Il mimic NC 201 mMiR-200b mimic 48 e 1 T EE mimic NC
s miR-200b mimic - T TE' 7 miR-200b mimic
B = € =
AR 5 1.5 =)
< 5o S £ 1.0
E ﬁ #& i ~ #&
€0 == ?I_L 1.0 # 5 -
2 1'] & = 8 01 &
g ;
: i ||
x o T T 0.0- r T 0.0- T T
LV-NC LV-KLF6 LV-NC LV-KLF6 LV-NC LV-KLF6
Fig. 4 miR-200b regulated macrophage polarization via targeting KLF6. a and b The binding sites between miR-200b and KLF6 3-UTR was
predicted according to starBase v2.0 database, and the interaction of the two molecules was ensured by luciferase reporter assay. ¢ and e MO
macrophage was transfected with miR-200b mimics and infected with the lentivirus expressing KLF6, and then the levels of KLF6 mRNA and
protein in the cells were measured using qRT-PCR and western blot, respectively. *P < 0.05 compared with mimic NC. “P < 0.05 contrasted with
inhibitor NC. f-h The percentages of M1 macrophage and M2 macrophage were determined by using flow cytometry. i and j gRT-PCR was
carried out to detect the expression of iINOS and Arg-1 mRNAs. k and | ELISA assay was used to measure the concentration of IL-13 and CCL17 in
the cell supernatant. P < 0.05 compared with mimic NC. %P < 0.05 vs. inhibitor NC or LV-NC

small cell lung cancer through promoting the
polarization of macrophages toward M1 and inhibit-
ing M2 polarization [28]. M2 macrophages contribute
the proliferation of ovarian cancer cells [29]. Besides,

it was revealed that inhibiting the differentiation of

macrophages into M2 macrophages could effectively
suppress the progression of ovarian cancer [30]. In
this present study, our data showed that miR-200b
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inhibited macrophage M1 polarization and facilitated
M2 macrophage, thus to promote the ovarian cancer
cell proliferation and invasion.

KLF6 is a member of KLFs family, which are the
highly conserved zinc-finger proteins. Growing evidence
proved that KLF6 acts as a tumor suppressor molecular
in multiple malignant cancers [31]. KLF6 was proved to
impede macrophages M2 polarization and M2
macrophages-mediated tumor metastasis [32]. In ovarian
cancer, some molecules could accelerate the develop-
ment of the disease through binding with the 3’-UTR re-
gion of KLF6 and then suppressing the expression of
KLF6, for instance miR-630 [33]. Here, we found that
miR-200b promoted macrophages M2 polarization
through suppressing KLF6 expression.

Conclusions

Overall, our data indicated that miR-200b was increased
in the plasma-derived exosomes of EOC patients, and
it boosted ovarian cancer cell proliferation and invasion
via inducing macrophages M2 polarization by suppress-
ing KLF6 expression. Our results might provide a novel
target for ovarian cancer treatment.
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