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The effects of kisspeptin-10 on migration and proliferation
of endothelial cell

Fatemeh Golzar , Shaghayegh Haghjooy Javanmard

Department of Physiology, Physiology Research Centre, Isfahan University of Medical Sciences, Isfahan, Iran

Background: Migration, expansion and survival of endothelial cells that are an important cellular component
of blood vessels plays an important role in the induction of tumor growth. Kisspeptins (kp), peptides that
bind to coupled-G protein receptor (GPR54), inhibit each step of metastatic cascade include invasion,
migration and homing, angiogenesis, survival and proliferation. In this study we investigated effects of
kisspeptin-10, the most potent member of kisspeptin family, on Migration and proliferation of endothelial
cells that are necessary for angiogenesis and tumor metastasis.

Abstract

Materials and Methods: We compared migration of Human Umbilical Vein Endothelial Cells (HUVECs) were
treated with 10-100 or 500 nM kp-10 for 24 hours and no treated cells using an in vitro trans membrane
migration assay and HUVEC proliferation of treated endothelial cells with 10-100 or 500 nM kp-10 for
48 hours and no treated cells was measured by MTT Cell Proliferation Assay Kit. Analysis of data was
performed using the Kruskal-Wallis test followed by the Mann-Whitney test.

Results: Migration and proliferation of endothelial cells were increased at lower concentration of kp-10
specially at 100 nM while higher concentration reduced both migration and proliferation.

Conclusion: Our data showed that different concentrations of kp-10 have distinct effects on migration and
proliferation of endothelial cells.
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INTRODUCTION wound healing, inflammation as well as tumor growth

and metastasis./*? Angiogenesis is a complex multistep

Angiogenesis, formation of new blood vessels from
pre-existing vessels, is an essential process in normal
development and a key component in processes such as
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process including proliferation, migration and tube
formation of endothelial cells.® Migration, expansion
and survival of endothelial cells that are an important
cellular component of blood vessels, constitute the
basic functional network of angiogenesis that plays
an important role in the induction of tumor growth."

One of the possible candidate suppressor genes that
may plays a major role in metastatic cascade is
kiss-1 which originally has identified by it's altered
expression in metastatic melanoma.® In clinical
studies loss of kiss-1 expression is associated with
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poor prognosis of several malignancies including
melanoma,'” urinary bladder,® breast cancer,”
ovarian, stomach"® and esophageal™" cancers. It
has identified that kiss-1 encodes Kisspeptin with
145 residue and several shorter products resulting
naturally proteolytic of primary product (kp-54,
kp-14, kp-13, kp-10) which kisspeptin-10, shortest
and the most active product of kiss-1, is a 10
residue peptide. All kisspeptins bind to coupled-G
protein receptor, GPR54 that result in regulation of
hypothalamic-pituitary-gonad axis and placentation,
as well as inhibition of cell motility, proliferation,
invasion, chemotaxis and metastasis. However,
exact mechanism of their anti metastatic function
is unclear.1213

Since the migration and proliferation of endothelial
cells are necessary for angiogenesis and tumor
metastasis, we aimed to investigate the effect of
kisspeptin-10 on this processes.

MATERIALS AND METHODS

Mouse kp-10, sequence TATASPGLAT-NH2 with
purity > 95% was purchased from Anaspec (USA),
stored at —20°C and used to prepare working dilutions
10-100 and 500 nM in PBS immediately before each
experiments.

Human Umbilical Vein Endothelial Cells (HUVECS)
(Cell bank of Pasteur Institute, Iran) were cultured
in M199 (Gibco, USA) medium supplemented with
10% fetal bovine serum, penicillin 100IU/ml and
streptomycin 100 pg/ml (Invitrogen, USA) and
were incubated at 37°C with 5% CO2 and 95% O2
concentration. Medium changed every day and the
third passage cells after reaching 80% confluency were
used for experiments.

B16F10 melanoma cells (Cell bank of Pasteur Institute,
Iran) were cultured in DMEM containing with 10%
FBS,1g/L glucose, 1% L-glutamine, 1% penicillin-
streptomycin at 37°C in a CO2 atmosphere.['¥

The in vitro migration assay was performed in
the transwell inserts with an 8-pm pore size that
membrane was uncoated (SPL, Germany). HUVECs
were treated by PBS (Phosphate buffered saline) with
10-100 or 500 nM kp-10 (Anaspec, USA) for 24 hours
and one other group of cells was not treated with
kp-10 as control, then 1x10* cells in 200 ul serum-
free medium were seeded into the top chamber and
4x10*melanoma cells in 500 ul medium were added
to the lower chamber as a chemoattractant. After 24
hours incubation at 37°C, non-migrated cells were

removed from the top of membrane, whereas cells on
the bottom face of membrane were resuspended in
medium and counted in 1minute by flow cytometry
(BD CaliburTM (Becton Dickinson)). Results were
obtained by two experiments. %16

HUVEC proliferation was measured by MTT Cell
Proliferation Assay Kit (Invitrogen, USA). Briefly,
5x103 cells/well were seeded in a 96-well plate and
after the cells attached, they were treated with 1-100
or 500 nM kp-10 for 48 hours and one other group of
cells was not treated. Then MTT reagent added to the
wells and after incubation for 4 hours, the absorbance
each well measured at 570 nm. Experiments were
performed in triplicate.[*”’

Data were obtained from two or three experiments.
All data were presented as mean + SEM and were
analyzed for significant differences between control
and experimental groups at P < 0.05 by SPSS 16.0
using the Kruskal-Wallis test followed by the Mann-
Whitney test.

RESULT

We have evaluated the effect of kp-10 on migration
of HUVEC. To assess migration cells were seeded
in serum-free media containing kp-10 and allowed
to migrate across an uncoated Transwell membrane
for 24 hours. HUVECs showed decreased migration
ability at higher concentration of kisspeptin-10,
but migration at lower concentration was increased
specially at 100 nM kp-10 (P <0.05) [Figure 1].

*

3000 -

2500 -

I
3 o000 | |
7 1500 -
1000 -
500 -
0 - : , x
0 10 10 &0

k10 ()

Migrated HUVEC toward
melanoma cell / 1x10¢

0

Figure 1: HUVEC migration assay. After 24 hours incubation of treated
HUVECs with 10-100 or 500 nM kp-10 and no treated cells, number of
migrated cells across membrane counted by flow cytometry. Results are
indicative two experiments. Kp-10 significantly decreased migration of
HUVEC at higher concentration but migration was increased at lower
concentration. Results are compared between groups by Kruskal-Wallis
test (*P < 0.05)
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We have examined the effect of kp-10 on endothelial
cell proliferation with MTT Cell Proliferation Assay
Kit that indicated Kp-10 decreased proliferation
at higher concentration, but HUVEC proliferation
at lower concentration was increased specially at
100 nM kp-10 (P < 0.05) [Figure 2].

DISCUSSION

In this study we investigate the effect of kp-10 on
migration and proliferation of endothelial cells and
we have shown that kp-10 inhibited cell migration and
proliferation at higher concentration but it increased
both processes at lower concentration.

Metastasis is the criteria of malignancy and a
significant definite prognostic mark in more of the
patients with malignant tumors."* Cell migration is a
key component of the metastatic process for both tumor
cells and stromal cells recruited in pre metastatic
niche including myofibroblasts, hematopoietic and
endothelial progenitor cells. So far, only a small
number of molecules involved in metastasis process
were discovered and among them recently, kisspeptin
(also known as kiss-1 protein) identified as a promising
metastasis suppressor. It specifically targets spread of
tumor cells to distant organs and is involved with each
step of metastatic cascade include invasion, migration
and homing, angiogenesis, survival and proliferation
in a new microenvironment. Although, the mechanism
of metastasis suppressor kiss-1 and GPR54 receptor
is not still quite described.*?!

Suppression of cell invasion and metastasis by
transfection kiss-1cDNA into metastatic cancer cell
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Figure 2: HUVEC proliferation assay. 5000 HUVECs were seeded at
96-well plate and after 48 hours treatment with 10-100 or 500 nM kp-10
and no treated cells, incubated with MTT reagent and absorbance
measured at 570 nm. Kp-10 inhibits proliferation of HUVEC at the
highest concentration. Result are indicative three experiments and are
compared between groups by Kruskal-Wallis test (*P < 0.05)
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lines and suppression of metastasis in nude mice
provide a definite role for kiss-1 in metastatic process.!"!
Some studies reported that kp-10 reduced cell migration
in response to cellular stimuli in a dose-dependent
manner. Kisspeptin-10 at 1 and 10 uM concentrations
inhibit migration and invasion of MDA-MB-231 and
MCF-7 cells.' As well as 1 and 10 pM metastin in
PANC-1 cells result in decreased cell migration."® In
another study, it has been reported that kp-10 at a dose
window of 10-9 to 10-11 M reduced breast cancer cell
migration.® Furthermore, Ramaesh, has shown that
kp-10 significantly inhibited angiogenesis in placental
vessels at InM to 1uM concentrations.” In another
study, Cho et al. have reported that kp-10 significantly
inhibits angiogenesis at 10-1 to 10 uM concentrations.

Although, another study has reported that kisspeptin-10
stimulate invasion of MDA-MB231 and Hs578T
breast cancer cells, so that maximum of invasion and
migration was observed by 10 to 100nM kp-10.19In
addition, there are some studies which expressed
that kiss-1 inhibit cell proliferation.'%'%18! Although,
some studies reported that kisspeptin-10 inhibit cell
migration without effect on proliferation.??° So, it
seems that there is a distinctive dose dependent pattern
effect of kisspeptin on cell migration and proliferation.
Furthermore, it seems that KISS1/KISS1R signaling
could be cell-type-specific ?*?? and due to difference in
study model, distinct results can be obtained.

CONCLUSION

Our data showed that kp-10 can differently affect
on migration and proliferation of endothelial cell in
various concentrations.
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