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Background Information: Previous studies have revealed that leptin may be involved in epithelial-mesenchymal
transition (EMT), a crucial initiator of cancer progression to facilitate metastatic cascade, increase tumor recurrence, and
ultimately cause poor prognosis. However, the underlying mechanism remains unclear. The aim of our present study
was to investigate the effect of leptin on EMT of breast cancer cells and the underlying mechanism. Results: Our data
demonstrated that leptin significantly increased the phosphorylation of STAT3, Akt, and ERK1/2, elevated the
expression of IL-8, and induced breast cancer cells to undergo EMT. The effect of leptin on IL-8 could visibly abolished
by the inhibitor of PI3K LY294002. In addition, leptin-induced EMT of breast cancer cells was blocked by anti-IL-8
antibodies. Examination of the expression of ObR, leptin, IL-8 and EMT-related biomarkers in patient specimens
demonstrated that malignant breast carcinoma with lymph node metastases (LNM), which represents poor prognosis,
expressed higher levels of ObR, leptin, IL-8 than other types of breast cancer, and displayed more obvious EMT
transversion. In vivo xenograft experiment revealed that leptin signally promoted tumor growth and metastasis and
increased the expressions of IL-8 and EMT-related biomarkers. Conclusions: Our results support that leptin-induced

EMT in breast cancer cells requires IL-8 activation via the PI3K/Akt signal pathway.

Introduction

Accumulating epidemiologic evidence has shown that obesity,
which is characterized by excessive fat accumulation, has rapidly
become a major global health issue associated with various meta-
bolic complications. It significantly influences risk, progression
and prognosis of different types of hormone-dependent cancers,
especially breast cancer in postmenopausal women.'” In addi-
tion, women with the highest quintile of body mass index (BMI)
are more likely to show high breast cancer incidence and mortal-
ity.® Although the association between obesity and breast cancer
has been the focus of research for more than 40 years, the cellular
and molecular mechanisms underlying the clinical observations
are still not fully understood.
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As is well known, deregulated secretions of pro-inflamma-
tory chemokines, cytokines, and adipokines as a consequence
of adipocytes hypertrophy and hyperplasia, are involved in
almost every aspect of tumor pathology.””® Among various
adipocytokines, leptin, due to its effect on carcinogenesis, has
been recognized as an important molecular mediator linking
obesity to breast cancer. Leptin is a 16-kDa circulating hor-
mone that is initially thought to be a key factor in control-
ling immunity, reproduction, and hematopoiesis.9 However,
recent studies have demonstrated that leptin could signifi-
cantly induce survival, migration, invasion of various caners
by binding to its specific membrane receptors (Ob-Rs), which
are expressed widely in various tissues.'®"" Besides, overex-
pression of leptin has been observed in the breast tumors

Volume 16 Issue 8



A MCF.7 SK-BR-3 MDA-MB-231
0OB-Rb
OB-Rt |
B Actin | S— e—  —

B FITC-OBR DAPI MERGE

MDA-MB
-231
C
MCF-7 SK-BR-3 MDA-MB-231
Leptin ) Control Leptin

Control

Control

Control Leptin Control Leptin

Control Leptin

E-cadherin E-cadherin

il
£

/BActin 1 0.2 /BActin®. 4 0 /B Actin 0
Vimentin o Vimentin ‘; Vimentin E
/B Actin /BActing. 1 0.8 /BAdin 0.6 0.
Fibronsctmlﬁ’ Fibronectin E Fibronectin E
/BActing, 2 1 /B Actin /BAcin o 7 0.
B Actin ;} B Actin li—_-l_l B Actin E

Figure 1. Leptin induces epithelial-mesenchymal transition of breast cancer cells. (A) Proteins were
extracted from MCF-7, SK-BR-3 and MD-MB-231 cells. Western blotting analysis using specific antibod-
ies demonstrated that Ob-Rb (125 kDa) and Ob-Rt (100 kDa) were expressed in the breast cancer cells.
(B) Immunofluorescence assay with specific antibodies demonstrated leptin receptors were presented
on the membrane of breast cancer cells. Original magnification: x 400 (C) The pictures of microscope
showed EMT-related morphological changes. The presence of cell-cell junction dissolution, loss of api-
cal-basolateral cell polarity emerged in MCF-7 and SK-BR-3 cells treated with leptin after 16 h serum
starvation, while variations of morphological features were not observed in MD-MB-231 cells. Original
magnification: x200 (D) Westren blot analysisdemostrated that leptin downregulated E-cadherin,
while upregulated Vimentin and Fibronectin of MCF-7 and SK-BR-3 cells. The EMT-related proteins in
MD-MB-231 cells were not investigated.

examined, while none in the normal cases. In normal mam-
mary epithelial cells, Ob-Rs were not detected by immuno-
histochemistry, whereas nearly all carcinoma cells showed
strongly positive staining.'” Thus, potentially, leptin plays a
key role in regulating tumor progression and metastasis; yet,
the potential mechanisms underlying leptin-inducedsignaling
cascade remain unclear.
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Indeed, apart from the effects on
tumorigenesis and metastasis, few stud-
ies focus on the involvement of leptin
in EMT, which is a characteristic phe-
notypic switch step from adherent epti-
thelial-like cells to mesenchymal-like
cells, thus acting on the processes of
embryonic development, wound heal-
ing, tissue repair, and various patholog-
ical situations, such as invasion and
metastasis  of malignant cells.!>14
Recent studies show that EMT is a cru-
cial initiator during cancer progression
for facilitating metastatic cascade,
increasing tumor recurrence, and con-
tributing to poor prognosis."”> Given
this, hypotheses connecting leptin to
EMT in promoting the metastasis of
cancer cells have been established ',
and attempts to elucidate the related
signaling pathways are on the way.

Many studies have suggested that
cancer cells undergoing EMT can secrete
a variety of cytokines, growth factors,
and chemokines to potentiate tumor dis-
semination. Interleukin 8(IL-8), a che-
mokine produced by macrophages and
other cell types such as epithelial cells, is
a  neutrophil 17
Despiteacting as animmune reaction

chemotactic ~ factor.
mediator, IL-8 also plays an important
role in cell proliferation, angiogenesis,
migration, and invasion, thereby is
involved in the metastatic process of var-
ious cancers including breast cancer.'®"?
In fact, the metastatic potential of
human cancer cells is closely related to
the expression of IL-8. Compared with
low metastatic tumor cells, highly meta-
static tumor cells express a higher level
of IL-8 mRNA which is in parallel with
the TL-8 protein secretion.”® Intrigu-
ingly, in a model of tumor xenograft,
tumor cells expressing IL-8 formed dra-
matically larger tumors with increased
microvessel density than the control
cells.”" Tt has been indicated that the
essential role of IL-8 secreted by tumor

cells in potentiating tumor progression

seems to be related to induce adjacent epithelial tumor cells into
EMT because blokage of IL-8 signaling could, at least partially,
abolish or reverse the EMT.*

Because leptin modulates the expression of multiple genes that
are regulated by JAK/STAT, PI3K/AKT, and MAPK/ERK signal-
ing and these signaling pathways also regulate IL-8 expression and
potentiate tumor cell migration or invasion, we then postulated
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that leptin affected EMT via induction
of IL-8. Hence, in this current study, we
found that leptin promoted epithelial-
mesenchymal transition of human breast
cancer cells and induced IL-8 expression
via PI3K/Akt signaling pathway.

Results

Leptin induced epithelial-
mesenchymal transition of breast
cancer cells

Binding to the specific receptors
(Ob-R) is essential for leptin to exe-
cute its biological functions.”> West-
ern blot and Immunofluorescence
assay were performed to examine the
expression of leptin receptors includ-
ing long (Ob-Rb) and short receptor
(Ob-Rt) isoforms in human breast
MCEF-7, SK-BR-3, and MD-MB-231
cells. According to the result of West-
ern blot, both Ob-Rb and Ob-Rt
were expressed in MCF-7, SK-BR-3
and MD-MB-231 cells (Fig. 1A);
fluorescent confocal microscopy also
showed that both Ob-Rs were pre-
sented on the membrane of all these
cancer cells (Fig. 1B). As shown in
Fig. 1C, the breast
treated with 100 ng/ml leptin for 48
h show significanc EMT-related mor-

cancer cells

phological changes such as cell-cell
junction dissolution, loss of apical-
basolateral cell polarity. Besides, to
further demonstrate EMT, some of
the EMT molecular bio-markers were
examined. It was shown that MCE-7
and SK-BR-3 cells exhibited a signifi-
cant upregulation of mesenchymal
markers such as Vimentin and Fibro-
nectin, accompanied by apparent
decrease in epithelial markers such as
E-cadherin, which indicated a switch
from an epthelial to a mesenchymal-
like phenotype (Fig. 1D). However,

MD-MB-231 cells did not display

corresponding EMT changes when treated with leptin.

Leptin-induced activation of IL-8, STAT3, ERK1/2, and
AKT was based on Leptin-Leptin ObR axis in breast cancer

cells

To investigate whether activation of IL-8 was involved in
process of leptin-induced EMT of breast cancer cells, MCF-7
and SK-BR-3 cells were treated with various concentrations
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Figure 2. Leptin-Leptin ObR axis was required for activation of IL-8, STAT3, ERK1/2, AKT in breast can-
cer cells. Serum-starved MCF-7 and SK-BR-3 cells were treated with different concentrations of leptin
from 20 ng/ml to 200 ng/ml for 24 h or treated with 100 ng/ml leptin for different time from 0 h to
48 h. Q-PCR and Western blotting analysisdemonstrated leptin facilitated IL8 mRNA or protein of MCF-
7 and SK-BR-3 cells with dose (A, €) and time-dependent (B, D) manner. The effect reached to peak
level after MCF-7 and SK-BR-3 cells were treated with 100 ng/ml leptin for 24 h.(E) Serum-starved MCF-
7 and SK-BR-3 cells were treated with 100 ng/ml leptin for various time intervals from Oh to 24 h. West-
ren blotting analysis was performed to detect the levels of phosphorylared and total STAT3, ERK1/2,
AKT. (F) Antibodies against ObR (4 pg/ml) addition to MCF-7 and SK-BR-3 cells prior to leptin exposure
absolutely abolished the expression of phosphorylation STAT3 and AKT (P < 0.05), while no changes
was observed in phosphotylation ERK1/2. The specific antibody also down- regulated secretion of IL-8
from breast cancer cells that were treated with leptin (P < 0.05).

(20200 ng/ml) of leptin in serum-free culture medium for 24
h after 16 h serum starvation or treated with 100 ng/ml leptin
for different time from Oh to 48 h. The IL-8 mRNA and pro-
tein expression of breast cancer cells was detected by qRT-PCR
and western blot, respectively. There was a clearly elevation of
IL-8 mRNA and protein expression in a dose (Fig. 2A and C)
and time-dependent manner (Fig. 2B and D) in MCF-7 and
SK-BR-3 cells. The concentration of leptin at 100ng/ml exerted
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The expressions of the biochemical

hallmarks of EMT, Vimentin and

| Figure 2. Continued.

Fibronectin, were also inhibited by
LY294002 alone and further reduced

the maximum effect and thereby being chosen for the further
experiments.

The JAK2/STAT?3, phosphatidylinositol 3-kinase (PI3K)/AKT
and MAPK/ERK signaling pathways were all reported to be
involved in modulating the expression of various gene products
that are also regulated by leptin.”** To test the effect of leptin
on the activation of JAK2/STAT3, PI3K/AKT and MAPK/ERK
signaling cascades, the phosphorylated forms of STAT3, ERK1/
2, AKT were detected. As shown in Fig. 2E, STAT3 phosphory-
lation STAT3 was gradually increased within one hour of leptin
treatment and then declined. Similarly, leptin induced ERK1/2
phosphorylation, with the maximal induction time at 30 min.
Additionally, leptin substantially elevated AKT phosphorylation.
However, leptin did not influence the total protein levels of
STAT3, ERK1/2 or AKT in MCF-7 and SK-BR-3 cells.

Given the critical role of Ob-Rs in mediating leptin-induced
multiple intracellular signaling pathways by offering an intact
intracellular domain, we explored whether relevant leptin-activated
signaling molecules were regulated by ObRs. The results showed
that the leptin-induced phosphorylation of STAT3 and AKT was
abolished by addition of the anti-Ob-Rs antibody (4 pg/ml) to
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by LY294002 + AG490, and E-cad-
herin expression was reversely affected in MCF-7 cells but
not in SK-BR-3 cells (Fig. 3B). Next, we silenced Akt in
MCEF-7 and SK-BR-3 cells using Akt-siRNA. Akt depletion
reduced leptin-mediated IL-8 secretion (Fig. 3C). Akt silenc-
ing also exhibited the similar level of E-cadherin and vimen-
tin expression even in the presence of leptin treatment
(Fig. 3C). These results indicated that leptin-induced IL-8
secretion through PI3K/AKT signal pathway might be essen-
tial for EMT in human breast cancer cells.

To further determine the role of IL-8 in the process of leptin-
induced EMT in breast carcinomas, MCF-7 and SK-BR-3 cells
were incubated with the blocking antibodies of IL-8 (1 wg/ml)
or the control IgG. Western blot revealed that EMT-related pro-
teins were markedly decreased in the presence of the specific anti-
bodies (Fig. 3D). Besides, immunofluorescence assay showed that
MCEF-7 and SK-BR-3 cells exhibited significant induction of E-
cadherin level along with a decrease in vimentin level when
treated with anti-IL-8 antibodies on the basis of leptin, compared
with the control IgG treatment group (Fig. 3E). We next ana-
lyzed the effect of leptin on migration and invasion of MCEF-7
and SK-BR-3 cells. As shown in Fig. 3F and Fig. 3G, leptin
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(100ng/ml) obviously elevated the
migration and invasion of both MCE-
7 and SK-BR-3 cells; noteworthily,
treatment with the specific antibobies
of IL-8 significantly abolished the
effect of leptin on migration and inva-
sion of the breast cancer cells.

Expression of ObR, Leptin, IL-8,
E-cadherin, and Vimentin in human
breast cancer tissues

We next determined the expression
of ObR, Leptin, IL-8, E-cadherin and
Vimentin in benign breast tissues,
invasive breast carcinoma without
metastasis, and carcinoma with lymph
node metastases (LNM) by immuno-
histochemical analysis. As shown in
Figure 4, the staining intensities of
ObR, Leptin and IL-8 in invasive
breast carcinoma without axillary
lymph node metastases was lower
than those in LNM, and higher than
those in benign breast tissue. Addi-
tionally, high intensity of vimentin
and low E-cadherin were observed in

LNM.

Leptin increased IL-8 expression
and induced tumor growth and
metastasis in xenografts

To determine the effect of leptin on
tumor growth iz vivo, MCEF-7 cells were
transplanted into the mammary fat pads
of nude mice. When the tumor diameter
reached about 0.5mm on the 15th day,
mice were injected respectively with PBS
or leptin at 0.1 pg/g biweekly. As shown
in Fig. 5A, within 30 days, tumor vol-
ume of mice treated with PBS was signifi-
cantly smaller than that of with leptin
injection. On 30th day, partial mice were
sacrificed, and the tumor tissue was surgi-
cally removed. The results showed that
treatment with leptin led to a distinct
increase in tumor size compared with
PBS group (Fig. 5B and C), besides,
none of the mice survived for 60 d In
contrast, 40% (2/5) of the mice in PBS
group survived for more than 2 months
(Fig. 5D). Moreover, H&E staining of
the lung and liver metastasis showed that
leptin injection resulted in more massive
metastasises in lungs and livers compared
with that of control (Fig. 5E). To further
approve the role of leptin and IL-8 in
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Figure 3. Leptin-induced epithelial-mesenchymal transition of breast cancer cells were abolished in the
presence of AKT inhibitor and monoclonal Ab against IL-8. Serum-starved MCF-7 and SK-BR-3 cells were
pretreated with 50 .M AG490 or 20 WM LY294002 for 1 h followed by 100 ng/ml leptin treatment for
24 h, DMSO were added as control. For IL-8 blocking experiments, specific antibodies to IL-8 or control
IgG were added in serum-starved MCF-7 and SK-BR-3 cells cultures together with leptin and then incu-
bated for 48 h. (A) QPCR and (B) Western blotting analysis indicated that LY294002 could abolish lep-
tin-induced activation of IL-8 of MCF-7, SK-BR-3 cells (P < 0.05). (B) Western blotting analysis indicated
that LY294002 could also restore the changes of Vimentin, Fibronectin and E-cadherin achieved by lep-
tin treatment. (C)Western blotting analysis indicated that Akt depletion using Akt-siRNA could also
restore the changes of IL-8, Vimentin and E-cadherin achieved by leptin treatment compared with non-
targeting control siRNA. (D)Western blotting and (E) Immunofluorescence assay with Fluorescent con-
focal microscopy showed that comparing with control IgG, IL-8 specific antibody could completely
abolish the hallmarks of leptin-induced EMT of MCF-7 and SK-BR-3 cells (P < 0.05).(F)Cell scratch assay
and (G)Transwell chamber showed that leptin obviously advanced the migration and invasion capabil-
ity of MCF-7 and SK-BR-3 cells after 36 h incubation, respectively. While IL-8 antibody could reduce the
effects compared with control Ab (P < 0.05). Original magnification: x200.

Cancer Biology & Therapy Volume 16 Issue 8



has recently been implicated in tumor pro-
gression. EMT involves a phenotypic
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function of leptin was that it increased IL-
8 secretion. We further showed that leptin-
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SHpI mediated secretion of IL-8 was achieved by

activation of PI3K/Akt signaling pathway,
thus enhancing breast cancer cell migration
and invasion.

The biological actions of leptin were
executed through interaction with its
exclusive receptors, ObR. As is well
known, only OB-Rb with full intracellu-
lar domain is able to trigger the underly-
ing signal cascade of leptin. Binding of
leptin to the extracellular domain of

Leptin

Vimentin E-cadherin

Leptin+anti-IL8

ObRD leads to the activation of broad
array of intracellular signals. Many of
those have been implicated in carcino-

Leptin+lgG

genesis, such as those controlling cell
growth and survival (ERK1/2, PI-3K/
Akt, mTOR, p38 kinase, cyclin D1),
inflammatory response (NF-kB and
COX-2), angiogenesis (STAT3, VEGF,
FGF, interleukin-1), and differentiation.
In contrast to ObRb, ObRt, the shorter
isoforms of ObR can bind leptin, but

have significantly limited signaling

potential.”® Indeed, ObR appears to be

Figure 3. Continued.
murine models, the expression of IL-8, EMT associated factors E-
cadherin, vimentin, and cell proliferation associated factors Ki67
were analyzed by in situ immunohistochemistry. As revealed in Fig-
ure 5F, the expression of IL-8, Ki-67, Vimentin was visibly increased
in leptin-treated group, while E-cadherin was strikingly decreased.

Discussion
EMT, as an essential physiological process for embryogenesis that

appears to be reinstated in wound healing and tissue regeneration,
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frequently expressed in breast cancer tis-
sues (~80 % of cases). Consistently, in
this study, both Ob-Rb and Ob-Rt were expressed in human
breast cancer cells MCF-7, SK-BR-3 and MD-MB-231.

Our data also showed that leptin stimulated epithelial- mesen-
chymal transition of MCF-7 and SK-BR-3 cells, which did not
happen in MDA-MB-231 cells. The results were in accord with
previous reports which showed that MDA-MB-231 cells were
“partial EMT cells.”® Thus, MDA-MB-231 cell line was
dropped in the following study of investigation of leptin-medi-
ated EMT in human breast cancer cells.

To explore the possible molecules that mediated leptin-
induced EMT in MCF-7 and SK-BR-3 cells, an array of
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invasion and metastasis related cyto-
kines and chemokines, such as IL-6,
IL-8, IL-10, IL-12, TGF-B, TNF-q,

MMP2, MMP7, MMPY9, VEGEF,
et al. 3034

F MCF-7
PBS Leptin Leptin+anti-IL8

Leptin+lgG

were screened. In  this Oh
study, we found that leptin signifi-
cantly upregulated IL-8 expression in
both MCF-7 and SK-BR-3 cells in a
dose and time-dependent manner. It 36h
has been reported that IL-8 secretion

could induce tumor proliferation, S s
enhance tumor cell invasion and SK-BR-3

migration. Besides, positive correla- PBS Leptin Leptin+anti-IL8
tion between elevated serum IL-8 3 ‘

Leptin+lgG

level and diminished survival rate in
prostate, breast and pancreatic cancer Oh
patients has been reported.’>?’ To
understand the mechanisms underly-
ing the effect of leptin on EMT and
expression of IL-8 in breast cancer 36h
cells, we examined leptin-induced
activation of JAK/STAT3, PI3K/Akt
and MAPK/ERK signaling pathways.

Our results showed that leptin stimu- G
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including vimentin, fibronectin and SR S £ Fitoed o ———
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AKT inhibitor LY294002 while not = = S
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AG490. Moreover, Akt depletion sig- L E.? 3

nificantly reduced leptin-mediated IL- & "é 30 B g .

8 secretion and exhibited the level of z R % E E 20
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even in the presence of leptin treat- EE » Z7

ment. Therefore, we hypothesized < - Lapiin  Lagain

that IL-8 via the PI3K/AKT signaling FES  Lapin s +gG e tale Stee dlsc

pathway might be responsible for lep-
tin-induced EMT in breast cancer
cells. The evidence to support the | Figure 3. Continued.
role of IL-8 in leptin-induced EMT
was that compared with control IgG, specific antibody against  bearing mice models showed that leptin significantly increased
IL-8 not only abolished leptin-induced EMT but also inhib- tumor volume and weight, reduced survival rate of tumor-
ited leptin-induced migration and invasiveness of MCF-7 and  bearing mice, enhanced lung and liver metastases, and
SK-BR-3 cells. increased expression of IL-8 and EMT-related markers.
Immunohistochemical staining revealed that malignant In summary, the present study showed that leptin induced
breast carcinoma with lymph node metastases (LNM) which  the EMT in breast cancer cells by promoting IL-8 expression,
represents poor prognosis exhibited strong expression of ObR,  which may, at least in part, through activation of the PI3K/
Leptin, IL-8, and EMT markers. Moreover, xenograft tumor-  Akt-dependent signaling pathway. Our findings shed new
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E-cadherin
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Figure 4. Expression of ObR, Leptin, IL-8, E-cadherin and Vimentin in
breast cancer tissues. Clinical pathological specimens of breast tissues
were collected and subjected to immunohistochemistry analysis using
ObR, Leptin, IL-8, E-cadherin and Vimentin antibodies. A, B and C repre-
sented benign hyperplasia breast tissues, invasive breast carcinoma
without metastasis and carcinoma with its lymph node metastases
(LNM). The staining intensity of ObR, Leptin, IL-8, and Vimentin in inva-
sive breast carcinoma without axillary lymph node metastases was lower
than in LNM and stronger compared to that in benign breast tissue, with
contrary staining intensity of E-cadherin expression.

lights on the specific pathways that are required for leptin-
induced EMT and emphasize the critical role of leptin in
breast cancer progression.

Materials and Methods

Cell culture and reagents

The human breast cancer cell lines, MCF-7, MDA-MB-231
and SK-BR-3 were obtained from the American Type Culture
Collection (ATCC) (Rockville, MD, USA). Cells wre kept in
Dulbecco’s Modified Eagle Medium containing 10% fetal bovine
serum. For treatment, cells were seeded at a density of 1x10°
cells/ml in a 100-mm tissue culture dish. After serum starvation
for 16 hours, the culture media was changed into serum-free
media, which contains leptin (peprotech) treatments as indicated.
In other cases, cells were treated with the PtdIns-3 linase inhibi-
tor LY294002 at 10pmol/L or the JAK/STAT inhibitor AG490
(Beyotime, China). Antibodies of ObR (H-300) and IL-8 were
purchased from Santa Cruz Biotechnology, Inc. and Abcam
respectively. Antibodies of pSTAT-Tyr’*%, pAKT-Ser"”?, pERK-
ThrzOZ/Tyr204, anti-STAT, anti-AKT, anti-ERK were purchased
from Cell Signaling Technologies, USA. Antibodies of E-cad-
herin, Vimentin and Fibronectin were purchased from Bioword
Technology, Inc.

www.tandfonline.com

Cancer Biology & Therapy

Tissue samples and animals

Breast tissue samples were obtained from patients, who under-
went surgery for breast tumor at the department of pathology of
the first affiliated hospital of Chongqing Medical University. Tis-
sue samples were classified to breast benign hyperplasia, invasive
carcinomas without lymph node metastasis and invasive carcino-
mas with corresponding lymph node metastases according to his-
tological classification. This study was approved by the Ethics
Medical University (Reference Number: CQMU 2010-26).
Female nude mice, 5-7 weeks old, were purchased from Center
of Laboratory Animals, Chongqing Medical University
(Chonggqing, China). All procedures were also approved by the
Ethics Committee of Chongqing Medical University (Reference
Number: CQMU 2010-26).

Western blot analysis

For Western blot, whole protein from cancer cells was sub-
jected to SDS-PAGE and transferred to PVDF membrane, and
the antigen-antibody reaction was performed using the previously
described antibodies. An enhanced chemiluminescence (ECL)
detection (VIAGENE, USA) used for

system
immunodetection.

‘was

Immunofluorescence and confocal imaging

Breast cancer cells (3 x 10° cells/well) were plated in 6-well
chamber slides followed by different treatment as indicted, and
then subjected to immunofluorescence staining as described.
Anti-ObR, Vimentin or Fibronectin antibodies were diluted in
10% goat serum to a concentration of 1:100. FITC-conjugated
anti-rabbit IgG antibodies (Beyotime, China) were diluted to a
concentration of 1:1000. Cell nuclei were stained with DAPI.
Fluorescence analysis were performed using an Eclipse 80i

Microscope (Nikon, Japan).

qRT-PCR analysis

Total cellular RNA was extracted using the TRIzol reagent
(Invitrogen, Canada) and was reverse transcribed into cDNA
(Invitrogen). Quantitative real-time reverse transcription PCR
(QRT-PCR) was performed using the SYBR Premix Ex Taq™
(TaKaRa, Japan), according to the manufacturer’s instruction.
All reactions were performed in a 25 ul reaction volume in tripli-
cate. Primers for IL8 andB-actin were as follows: IL-8 sense, 5'-
ACTCCAAACCTTTCCACC-3/; IL-8 antisence, 5'-
CTTCTCCACAACCCTCTG —3'; B-actin sense, 5'-CAC-
GATGGAGGG GCCGGACTCATC-3'; B-actin antisense, 5'-
TAAAGACCTCTATGCCAACACAGT- 3’ '. PCR generated
155- and 290-bp fragments of the IL-8 and 3-actin genes, respec-
tively. Following PCR conditions were an initial denaturation at
95°C for 30 s, 40 cycles of PCR amplification at 95°C for 5 s,
60°C for 20 s and 72°C for 30 s. The relative amount of target
gene mRNA was normalized tof3-actin.

RNA Interference

For RNA interference, MCF-7 and SK-BR-3 cells were seeded
at a density of 1 x 106 /100-mm tissue culture dish and trans-
fected at 60% confluency with 200 nMof targeted siRNA and
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control siRNA using Oligofectamine
(Invitrogen), the cells were then treated
with leptin as indicated for 24 h after
transfection. After another 24 h, the
cells were harvested and luciferase activ-
ities were measured.

Migration assay

Cancer cells were seeded into 24-
well culture plates and cultured with
DMEM containing 10% FBS to con-
fluence, and then washed with serum-
free medium followed by serum starv-
ing for 16 h. A sterile pipette tip was
used to scratch across the cell layer.
After washed with serum-free medium
for twice, the culture media were
changed to serum-free media which
contain treatments as indicated. Plates
were photographed after incubation of
different time.

Tumor cell invasion assay

Tumor cell invasion assay was
performed using Transwell system
(Millipore, USA) with 8um-pore
polycarbonate  filter =~ membrane
coated with Matrigel (Sigma, USA).
Each wupper chamber was seeded
with cancer cells at a density of
5 x 10* cells/ml and placed into the
lower chamber contained DMEM
with 15% FBS. After 16h of serum
starvation, the culture media were
changed to serum-free media con-
taining treatments as indicated. After
incubation for 18h, the membranes
were fixed with 1% paraformalde-
hyde and stained with 0.1% crystal
violet for 10 min. The number of
cells passing through the Matrigel
was counted in 5 random fields
under microscope.

Tumor Xenografts

Female nude mice were bred and
kept in strict accordance with the
Chongqing Management Approach of
Laboratory Animal (Chongging gov-
ernment order NO.195). All proce-
dures were approved by the Ethics
Committee of Chongqing Medical
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Figure 5. In vivo evidence for Leptin-mediated alterations of EMT markers and IL-8 expression
levels. Groups of female nude mice (n = 5) were injected with 1x10” MCF-7 tumor cells in the
mammary fat, and 15 d later, intratumor injection of PBS or leptin at 0.1 pg/g was performed
biweekly until the 30th day, respectively. The mice were sacrificed. (A, B) Tumor volume and (B)
primary weight of mice treated with PBS were significantly smaller than that of leptin injection
(P < 0.001). (D) Survival time curve revealed that leptin reduced survival rate of tumor-bearing
mice compared with group PBS (P < 0.001). (E) H&E staining demonstrated leptin promoted
lung and liver metastasis of breast cancer xenografts. (F) Leptin increased expression of IL-8,
Ki67 and Vimentin while decreased expression of E-cadherin evaluated by IHC.
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University (Reference Number: CQMU 2010-26). And all sur-
gery was attempted to minimize suffering. Mammary fat pads of
the mice were co-injected with 1x10” MCEF-7 cells. When the
tumor diameter reached about 0.5 mm, intratumor injection of
PBS or leptin at 0.1 pg/g was performed biweekly until the 30th
day respectively. On the 30th day, partial mice were put to death
and the tumor was surgically removed for determining the tumor
volumes and weights. In addition, tumor and tissue sections were
subjected to histological analysis. The other mice were kept to
survey survival rates until 60 d Immunohistochemical staining of
IL-8, E-cadherin, Vimentin and Ki67 of tumor tissue sections
was carried out according to the manufacturer’s protocol. Lung
and liver metastasis in mice were measured by HEstaining.

Statistical analysis
Statistical significance was confirmed with the Student’s t test
and Graph Pad Prism software. P-values <0.05 indicate signifi-
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