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ABSTRACT

Objective: Different effects of stem cell media have been reported in different types of cancer. Neuroblastoma
(NB) is the most common extracranial tumour of childhood. To be knowledgeable about pathophysiology of the
disease is crucial for its effective treatment. The study aimed to determine the efficacy of human adipocyte-
derived stem cell media (ADSC-M) on stem cell markers in NB cells.

Method: In the study, SH-SY5Y/N-MYC(-) and KELLY/N-MYC(+) cells were grown and adipocyte-derived stem
cell conditioned medium was applied. Flow cytometry was used to identify changes in the expressions of stem cell
markers in cells’ own proliferative, and normal conditioned medium (NCM) and ADSC-M.

Results: While CD14, CD33, CD44, CD73 expressions disappeared in KELLY cells, CD34 levels in SH-SY5Y
neuroblastoma cells decreased in ADSC-M rather than NCM. CD90 and CDI106 expressions increased in KELLY
and decreased in SH-SHY5Y when incubated in ADSC-M. Expression levels of HLA-ABC decreased twofold in SH-
SY5Y when incubated in ADSC-M rather than NCM. Again, incubation of SH-SY5Y cells in ADSC-M decreased the
expression of HLA-DR and CD45 down to undetectable levels compared to NCM.

Conclusion: The study found that ADSC-M negatively impacted mesenchymal and adipocyte-derived stem cell
markers, especially in N-MYC- positive KELLY neuroblastoma cells, indicating poor prognosis.
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6z

Amag: Farkli kok hiicre ortamlarinin farkli kanserlerde gesitli etkileri oldugu bildirilmistir. Néroblastom, cocukluk
caginin en yaygin ekstrakraniyal timéradir. Hastaligin patofizyolojisinin anlasilmasi, etkili tedavi igin kritik
éneme sahiptir. Bu calisma, adiposit tiirevli kdk hiicre ortaminin (ADSC-M) néroblastom hiicrelerindeki kék hiicre
belirtegleri Gzerindeki etkinligini belirlemeyi amaglamistir.

Yontem: Calismada, SH-SY5Y/N-MYC(-) ve KELLY/N-MYC(+) hucreleri tretilmis ve bu hiicrelere ADSC-M
uygulanmistir. Hicrelerin kendi proliferatif ortami (NCM) ve ADSC-M ile olusan kdék hicre belirteglerindeki
degisiklikler, akis sitometrisi kullanilarak degerlendirilmistir.

Bulgular: ADSC-M uygulamasi sonrasinda KELLY htcrelerinde CD14, CD33, CD44, CD73 ekspresyonlarinin
kayboldugu, SH-SY5Y ndroblastom hiicrelerinde ise CD34 seviyelerinin NCM'ye kiyasla azaldigi géralmustir.
ADSC-M uygulandiginda, CD90 ve CD106 ekspresyonlari KELLY hiicrelerinde artis, SH-SY5Y hiicrelerinde ise azalis
gdstermistir. HLA-ABC ekspresyon seviyesi, SH-SY5Y hiicrelerinde ADSC-M uygulandiginda NCM'ye kiyasla iki kat
azalmistir. Yine SH-SY5Y hicrelerinde, ADSC-M tedavisi, HLA-DR ve CD45 ekspresyonlarinin NCM'ye kiyasla tespit
edilemez hale gelmesine neden olmustur.

Sonug: Calisma, adiposit tirevli kék hicre ortaminin, 6zellikle N-MYC pozitif KELLY néroblastom huicrelerinde,
mezenkimal ve adiposit turevli kdk hiicre belirteclerini olumsuz etkiledigini ve bunun kéti prognozla iliskili
olabilecegini ortaya koymustur.

Anahtar kelimeler: Néroblastom, adiposit kdk hiicre ortami, kék hicre belirtegleri, normal sartlandirilmis ortam
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INTRODUCTION

Neuroblastoma (NB) is the most common extracranial
solid tumour in children, accounting for 8-10% of all
pediatric cancers. It accounts for 15% of cancer deaths
in children™. According to the National Pediatric
Cancer Registry (Turkish Pediatric Oncology Group/
Turkish Pediatric Hematology Association Pediatric
Cancer Registry) data, 1243 (7.9%) out of 15713 cases
registered between 2009 and 2018, were diagnosed with
sympathetic system tumours®™. In modern protocols
including induction chemotherapy, surgical resection,
high-dose chemotherapy with autologous stem cell
rescue, external beam radiotherapy and immunotherapy
or treatment with different antitumoral agents, three-
year survival rates currently exceed 60%, demonstrating
achievement of better outcomes?. Cisplatin is the
main chemotherapeutic agent used in the treatment
of NB which greatly improves survival in pediatric
patients with NB. However, it causes serious side effects
such as nephrotoxicity, ototoxicity and peripheral
neurotoxicity®*. The biggest therapeutic challenge in the
advanced disease stage of NB is the presence of minimal
residual disease. Mesenchymal stem cells (MSCs) can be
defined as non-hematopoietic multipotent stem cells
capable of differentiating into mesodermal (adipocytes,
osteocytes and chondrocytes), ectodermal (neurocytes)
and endodermal lineages (hepatocytes). MSCs may be
derived from many sources including adipose tissue,
bone marrow, peripheral blood and neonatal tissues®.

Human MSCs are defined by three main criteria:
expression of CD73, CD90 and CDI105 and lack of
expression of hematopoietic markers such as CDllb,
CD34, CD45, CD79, CDI9 and human leukocyte
antigen complex (HLA-DR), in vitro differentiation into
osteoblasts, chondrocytes and adipocytes and plastic
adhesion®. It is well established that the source of
MSCs has a significant impact on their yield, the range
of surface markers they express, and their cytokine
profiles. The best source of adipose tissue-derived MSCs
is adipose tissue, among other MSC sources®.

Adipocyte-derived stem cells (ADSCs) are self-
renewing and can differentiate along various
mesenchymal tissue lineages, including adipocytes,
osteoblasts, myocytes, chondrocytes, endothelial cells
and cardiomyocytes”®. ADSCs can differentiate into
neuronal and vascular structures both in vitro and in vivo
settings®19. Therefore, ADSCs are considered promising
agents for regenerating tissues and organs damaged by
injury and disease. It has been currently revealed that

the environment of stem cells has different effects in
different diseases?. ADSC-derived media (ADSC-M)
may be protective for neuronal tissue by causing a dose-
dependent decrease in infarct volume both in vitro and
in vivo cerebrovascular infarct models". In another study;,
ADSC-M was found to increase proliferation, migration
and invasion in melanoma and colorectal cancer cells?.
However, direct injection of MSCs into the tumour in a
subcutaneous animal NB tumor model has been shown
to reduce tumor growth by inhibiting proliferation and
causing apoptosis™. It was found that human ADSCs
can transform into neuronal phenotype and can be
positive for glial acidic fibrillary protein (GFAP), nestin
and neuronal nuclei (NeuN)"). Olfactory ensheathing
cells and B104 NB cells showed neuronal cell properties
after treatment with ADSCs which expressed markers
of both progenitor and mature neurons such as nestin,
PGP 9.5 and MAP2'. In a recent study, the use of
dedifferentiated adipose cells conditioned medium
and PI3K inhibitors together has been shown to reduce
proliferation and differentiation rates of NB cells"™.
Despite all these studies, the effect of ADSC environment
on MSC markers in NB cells with different prognosis has
not yet been investigated. ADSC-M alters the expression
of stem cell markers in NB cells, with more pronounced
changes in N-MYC-positive (KELLY) cells compared to
N-MYC-negative (SH-SY5Y) cells, potentially indicatig a
worse prognosis for N-MYC-positive NB. This hypothesis
clearly states the expected effect of the ADSC-M on
different NB cell lines and disease prognosis.

The aim of this study is to determine whether
ADSC-M could alter the surface markers of these cells
in the presence of N-MYC expression, a key prognostic
factor for NB.

MATERIALS and METHODS
Cell Culture

Human SH-SY5Y (N-MYC-) (DSMZ) and KELLY
(N-MYC+) (DSMZ) NB cell lines were grown in 5% CO,
and 37 °C humid conditions. For human SH-SY5Y,
KELLY cell lines, DMEM (Gibco), RPMI (Gibco), ADSC
basal media (Gibco), 10% fetal bovine serum (FBS), 1%
penicillin/streptomycin and 1% L-glutamine were added
on the medium to be used for the evaluation of cell
proliferation.

ADSC Conditioned Media Applications

ADSC basal medium (Gibco) prepared with stem
cell quality FBS 10%, L-glutamine and pencillin/
streptomycin 1% was applied to KELLY and SH-SY5Y
cells for 48 hours. The effects of cells on adipose-tissue
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stem cell surface markers and whether they differed
from normal conditioned medium (NCM) medium were
evaluated.

Flow Cytometry Analysis of Stem Cell Markers

Stem cells were collected after 48 hours of incubation
with adipose tissue-derived stem cell conditioned medium
and also with their own specific medium. For this purpose,
cells were removed from their flasks by trypsinization,
counted and homogenized in phosphate buffered saline
(PBS) solution to approximately 8x10° cells.

The stem cells were then incubated for 45 minutes
in the dark with fluorescein isothiocyanate- and
phycoerythrin-conjugated  monoclonal antibodies
(BD™ Biosciences) (Table 1) specific for the identified
cell surface markers and 10 pL of appropriate isotype
controls. After incubation, PBS containing 0.1% sodium
azide was added to the cell suspension, washed and
resuspended. The prepared cell suspension was read
at the relevant excitation and emission wavelengths
in FACS Calibur flow cytometry device (BD). Flow
cytometric analyses were performed using BD Cell
Quest TM software program'®.

Statistical Analysis

Data were evaluated using the non-parametric Mann-
Whitney U test. Mean values were evaluated by Student’s
t-test using SPSS 15.0 program. Stem cell surface protein
expressions were evaluated as at least 22 fold increases/
decreases compared to the control group. p<0.05 was
considered statistically significant.

RESULTS

In this study, changes both in the number of both
stem cell surface markers representing good and poor
prognosis in NB cells and also in the number of stem
cell surface markers in N-MYC expressing and non-
expressing cells in the adipocyte-derived conditioned
medium prepared from stem cells were revealed for the
first time.

Flow Cytometry Results

CD29 MSC markers were expressed at rates of 48.20%
with NCM and 57.30% with ADSC-M in KELLY cells. In
SH-SY5Y cell line, the expression level of 78.40% with
NCM decreased to 56% with ADSC-M (Figures 1 and 2).

CD44 MSC marker is involved in a wide range of
cellular functions, including lymphocyte activation,
circulation and targeting, hematopoiesis and tumor
metastasis. In KELLY cells, they were expressed at a rate
of 15.70% with NCM, whereas expression (0.90%) was
abolished with ADSC-M. Again, in SH-SY5Y cell line, the
expression level, which was 35.30% with NCM, decreased
to 20.30% with ADSC-M (Figures 1 and 2).

CD73 lymphocyte differentiation marker is normally
a positive marker in mesenchymal and adipocyte stem
cells. In KELLY cells, it was expressed at 10.70% with
NCM, whereas expression disappeared in ADS-CM
medium (1.10%). In SH-SY5Y cell line, the expression
level of NCM at 11.20% decreased to 8.50% in ADSC-M
(Figures 1and 2).

Table 1. Antibodies used in flow cytometry

CD10 (N-cadherin/common leukocyte lymphocytic leukemia antigen-CALLA; PE)

CD14 (monocyte differentiation antigen/LPS receptor; FITC)

CD29 (integrin bl chain; PE)

hematopoietic stem cells; PE)

CD33 (sialic acid-binding immunoglobulin-Llike lectin 3; SIGLEC3; a surface marker for very early bone marrow-derived

CD34 (hematopoietic progenitor cell antigen; PE)

CD44 (hyaluronate/lymphocyte homing-associated cell adhesionmolecule-HCAM; PE)

FITC)

CDA45 (protein tyrosine phosphatase, receptor type, C/PTPRC/leukocyte common antigen/cell marker of hematopoietic origin;

CD73 (5'-nucleotidase, ecto;NT5E/integrin b5; PE)

CD90 (Thy-1/Thy-11-FITC)

CD106 (vascular cell adhesion molecule, VCAM-1- FITC)

CD166 (activated leukocyte cell adhesion molecule; ALCAM/integrin a3;mesenchymal stem cell marker; PE)

HLA-DR (major histocompatibility complex, MHC class Il, cell surface receptor; FITC)

HLA-ABC® (major histocompatibility class | antigen reseptor; PE)

Phycoerythrin, MHC: Major histocompatibility complex

Monoclonal antibodies and isotype controls used to identify cell surface markers. FITC: Fluorescein isothiocyanate, LPC: Lipopolysaccharid, PE:
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Figure 1. Evaluation of the expression levels of stem cell surface markers in SH-SY5Y cells compared to ADSC-M and NCM.
Assessment of the expression levels of stem cell surface markers in SH-SY5Y cells following treatment with ADSC-M and NCM

is shown

NCM: Normal conditioned medium, ADSC-M: Adipocyte-derived stem cell media
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Figure 2. Evaluation of the expression levels of stem cell surface markers in KELLY cells compared to ADSC-M and NCM.
Following treatment with ADSC-M and NCM, the expression levels of stem cell surface markers in KELLY cells are evaluated

and shown

NCM: Normal conditioned medium, ADSC-M: Adipocyte-derived stem cell media
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CD90 adipocyte-derived MSC marker showed an
expression in the same direction in KELLY and SH-SY5Y
cell lines. While the expression level was 57.20% with
NCM in KELLY cells, the expression level increased to
65.50% in ADSC-M. In SH-SY5Y cell line, the expression
level of NCM was 75.00%, while the expression level
increased to 81.70% in ADSC-M (Figures 1 and 2).

CDl14 monocyte differentiating marker is not
normally expressed in MSCs and therefore shows
negative expression in mesenchymal and adipose tissue.
Accordingly, while NCM was expressed at 20.20% in
KELLY cells, expression was lost with ADSC-M (0.50%). In
SH-SY5Y cell ling, the expression level of NCM at 12.40%
decreased to 8.90% with ADSC-M (Figures 1and 2).

CD45 leukocyte surface marker; not expressed in
adipose cells. In KELLY cells, no expression was detected
with NCM (2.90%) and 0.70% with ADSC-M. In SH-SY5Y
cell line, the expression level of NCM was 25.50%, while
the expression was abolished with ADSC-M (Figures 1
and 2).

CD34 hematopoietic stem cell marker is expressed
on endothelial progenitor cells and endothelial cells. It
is also an important adhesion molecule. No expression
was detected in KELLY cells with NCM (2%) and ADSC-M
(0.70%). In SH-SY5Y cell line, NCM expression level was
10.90% and decreased to 5.20% with ADSC-M (Figures 1
and 2).

HLA-DR is an MHC class Il cell surface receptor, and
one of the key cell surface molecules expressed on antigen
presenting cells (monocytes, macrophages and dendritic
cells). It is responsible for presentation of antigens to T
cells and initiation of the inflammatory cascade during
infection. While it is expressed in MSCs, but not in
mesenchymal cells of adipocyte origin. In KELLY cells,
there is no expression when incubated in either NCM
(0.50%) or ADSC-M (0.30%). In SH-SY5Y cell line, NCM
expression level was 18.20%, while its expression level in
ADSC-M decreased (1.20%) (Figures 1 and 2).

CD106 MSC marker; also known as vascular
cell adhesion molecule-1. It mediates adhesion of
lymphocytes, monocytes, eosinophils and basophils to
vascular endothelium. It was not expressed with NCM
(1.80%; 2.60%) and ADSC-M (0.10%; 1.40%) in KELLY and
SH-SY5Y cells (Figures 1and 2).

CD33 myeloid leukemia (AML) marker is expressed
on blast cells and represents a tumour-associated
target antigen suitable for antibody-based therapies.
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Accordingly, in KELLY cells, it showed 10.90% expression
with NCM, whereas expression was lost with ADSC-M
(0.90%).

In SH-SY5Y cell ling, the expression level was 37.80%
with NCM and decreased to 20.80% with ADSC-M
(Figures 1and 2).

HLA-ABC, MHC | cell surface receptor: While NCM
expression level was 4.50% in KELLY cells, no expression
level (0.90%) was detected with ADSC-M application. In
SH-SY5Y cell line, while its expression level was 41.70%
with NCM, it decreased to 26.70% with ADSC-M (Figures
1and 2).

CDIO acute lymphoblastic leukemia antigen is one
of the endopeptidases which are widely expressed cell
surface proteins. In KELLY cells, its expression levels with
NCM and ADSC-M was 12.10% and 13.90%, respectively
and did not change. In SH-SY5Y cell line. Its expression
level decreased from 63.40% with NCM to 50.90% with
ADSC-M (Figures 1 and 2).

CD166 leukocyte cell adhesion molecule is
incorporated into neurite extensions by neurons through
heterophilic and homophilic interactions. In KELLY cells,
it was expressed at a rate of 12.10% with NCM, while its
expression was slightly increased as 16.10% with ADSC-M.
In SH-SY5Y cell line. Its expression level was 65.70% with
NCM, but it decreased to 56% with ADSC-M (Figures 1
and 2). All numerical data of the flow cytometry results
are shown in (Table 2).

According to these data, the expression levels of
MSC markers CD14, CD33, CD34, CD44, CD45 and
CD73 disappeared in KELLY NB cells with ADSC-M
application, while expression levels of SH-SY5Y cells
decreased almost by 50 percent. Expression level of
CD90, an ADSC marker, showed an 10% increase with
ADSC-M, although not significant in both cells. CD45
and HLA-DR, which were not expressed in adipocytes
and mesenchymal-derived cells, were found to be
expressed only in SH-SY5Y with NCM application,
whereas they were eliminated with ADSCM-M. Again,
expression levels of HLA-ABC decreased 2-fold in SH-
SY5Y cells with ADSC-M, whereas it was eliminated in
KELLY. CD106 did not show expression and change in
both NB cells with both media. While CD10 and CD166
expression did not show a significant change in KELLY
cells, their expression decreased in SH-SY5Y cells with
ADSC-M compared to NCM. CD29 expression was
slightly increased by ADSC-M in KELLY, but decreased
in SH-SY5Y.
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Table 2. Stem cell surface marker flow analyses of KELLY and SH-SY5Y cell lines

SH-SY5Y NCM

Marker CD44 | CD34 |CD14 |CD73 |CD106 | CD33 | HLA-DR | HLA-ABC | CD90 | CD10 | CD45 | CD29 | CD166

Percent 3530% | 10.90% | 12.40% | 11.20% | 2.60% |37.80% |18.20% | 41.70% 75.00% | 63.40% | 25.50% | 78.40% | 65.70%
SH-SY5Y ADSC-M

Marker CD44 | CD34 | CDl4 | CD73 |CD106 CD33 | HLA-DR | HLA-ABC | CD90 | CD10 | CD45 | CD29 | CD166

Percent 2030% | 5.20% |8.90% |8.50% |1.40% |20.80% |1.20% 26.70% 81.70% | 50.90% | 0.20% | 56.00% | 56.00%
KELLY NCM

Marker CD44 | CD34 |CD14 |CD73 |CD106 | CD33 | HLA-DR | HLA-ABC | CD90 | CD10 | CD45 | CD29 | CD166

Percent 15.70% | 2.00% | 20.20% | 10.70% | 1.80% |10.90% | 0.50% | 450% 57.20% | 1210% |2.90% | 48.20% |12.10%

KELLY ADSC-M

Marker CD44 | CD34 | CDl4 | CD73 |CD106 CD33 | HLA-DR | HLA-ABC | CD90 |CD10 | CD45 | CD29 | CD166

Percent 0.90% |0.70% |0.50% |110% |0.10% | 0.90% | 0.30% 0.90% 65.50% | 13.90% | 0.70% | 57.30% | 16.10%

NCM: Normal conditioned medium, ADSC-M: Adipocyte-derived stem cell media

DISCUSSION

Adult adipose tissue is now recognised as a useful
source of adult MSCs!"7'® ADSCs can differentiate into
neuronal and vascular structures both in vitro and in vivo
settings'®19.

It has been shown that transplantation of ADSCs
into the brain could improve neurological problems in
rats with ischemia'. Direct intratumoral injection of
MSCs in NB animal tumor model decelerates tumour
development by driving tumour cells to apoptosis™.
Conventional cell growth media such as Dulbecco’s
Modified Eagle’s Medium and RPMI, which are used for
the in vitro cultivation of NB cells in a culture media
provide the necessary ingredients for the continuous
proliferation of these cancer cells. These media usually
lack metabolites normally found in human fluids.
However, substances such as glucose, glutamine or
pyruvate are usually contained in higher concentrations
in these media?®. A liquid solution called “stem cell-
derived conditioned medium” (CM) is made up of
several bioactive substances that are released by
stem cells. These substances, which are thought to be
involved in tissue regeneration and repair, can include
growth factors, cytokines, and extracellular matrix
constituents???. |t is possible to obtain the stem cells
needed to create the conditioned media from adipose
tissue, bone marrow, or umbilical cord blood, among
other sources.

Since, they are cultivated in a controlled setting, these
stem cells are able to release advantageous chemicals
into the medium®. ADSC-M is a stem cell culture
multiplication medium derived from human adipose
tissue and is rich in growth factors such as epithelial

growth factor, fibroblast growth factor, transforming
growth factor-f1 and bioactive substances such as various
cytokines, enzymes and extracellular matrix structural
protein. Thus, these factors help to activate the cells by
stimulating aging, damaged and inactive cells. A study
has shown that ADSCs can secrete various biologically
active molecules that affect the microenvironment
through a specific paracrine mechanism?®. To utilize
the paracrine effects of ASCs without utilizing the cells
themselves, conditioned media is frequently employed
in wound healing, regenerative medicine, and other
research fields.

The processes of anti-inflammation, tissue healing,
angiogenesis, and immunomodulation are thought
to be enhanced by the substances produced in the
conditioned media?¥. The major goals of ASC's own
medium also known as basal medium, are to maintain,
develop, and multiply the stem cells produced from
adipocytes in culture. It provides the cells with vital
nutrition and environmental circumstances they
need to survive and operate®. Bioactive substances,
including growth factors and cytokines, are present in
ADScs, whereas basal media comprise vital minerals,
vitamins, salts, serum, and supplements. Although
ASC's own medium is designed to sustain the cells and
guarantee their appropriate development in culture, the
conditioned medium is employed to capitalize on the
chemicals the cells release, which may exert regenerative
or therapeutic benefits?®. In particular, it has been
reported that the conditioned media from ADSC culture
can be used as an antioxidant agent for skin to reduce
the rate of collagen degradation and repair wounds in
animal models®”.
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Given its potential therapeutic implications, research
on ADSC-M is essential when examining NB. ADSC-M
has been shown to affect the behavior of NB cells by
stimulating differentiation and preventing proliferation
of these cells, which may result in the development of
new therapeutic approaches. It has been demonstrated
that ADSC-M, especially derived from dedifferentiated
fat cells, induces neurite elongation and promotes the
production of tubulin and neurofilament in NB cells,
indicating its differentiation impact. It has been also
observed that the release of certain microRNAs, like
miR-124, via exosomes produced from ADSCs might
induce differentiation and depress the proliferation of
NB cells?®. Through controlling important biochemical
pathways, such as the activity of GABBR1, ADSC-derived
extracellular vesicles have been shown to suppress the
proliferation of NB cells®.

Phosphatidylinositol 3-kinase inhibitors in
conjunction with ADSC-M greatly improve the inhibition
of NB cell viability™. On the other hand, although
ADSC-M exhibits promise, further research is necessary
to completely comprehend its therapeutic efficiency in
NB due to the intricacy of tumor microenvironments and
possible diversity in responses. Tumor heterogeneity and
resistance to therapy are greatly impacted by differences
between NB cell lines in terms of stem cell markers. A
poor prognosis and aggressive tumor behavior have
been associated with linked to varied expression levels
of stemness markers in NB3%, Stem cell markers such
as CDI33 and CDI5 exhibit variable expression levels
in different NB cell lines. This variability affects the
cancer stem cell (CSC)-like phenotype and identifies
possible targets for the treatment of NB®". In another
study, it was reported that stem cell markers such as
CD133, KIT, HUMNF1ISO, GPRC5C and NOTCHI were
expressed at higher levels in malignant stem cells when
compared to neuroblastic and substrate-adherent cells
and potentially affected NB progression®?. In a study by
Vangipuram et al.®® the authors demonstrated that in
different NB cell lines, varying percentages of CDI33+
stem-like cells affect resistance to chemotherapeutic
agents. They reported that targeting CDI133-expressing
cells can improve the efficacy of NB treatment. In a
research, they showed that NB cell lines expressed
different versions of stem cell markers such CDI33,
NESTIN, and MSII, suggesting the existence of a
subpopulation that resembles CSCs that may have
consequences in the clarification of tumor behavior4.
In a flow cytometric study performed with MSCs, it
has been demonstrated that ADSCs expressed CD90
[glycosylphosphatidylinositol-bound glycoprotein) and
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CD29 (integrin bl chain), but not hematopoietic surface
markers CDIlb and CD45%%, In this study, while CD90
expression was high in SH-SY5Y and KELLY NB cells,
especially in cells treated with ADSC-M, CD45 was not
expressed, which correlated with the literature data. In a
study in gliomas, ADSC-M treatment led to a significant
increase in migration in the wound model compared to
the control (DMEM SF)B%. CD44 is an adhesion protein
that plays a role in tumor progression, metastasis and
stemness in different cancers. In a study, high CD44
expression was shown to be associated with reduced
survival in high-grade human NB, independent of MYCN
amplification. It has also been reported that CD44
positive cells may lead to the development of more
tumourigenic, metastatic and aggressive neuroblastic
tumours with a high frequency after transplantation®”.
In this study, while CD44 expression was abolished by
ADSC-M application in KELLY cell line, which can be
considered as an indication of poor prognosis, it led to
a decrease in its expression in SH-SY5Y cells, suggesting
that ADSC-M application should be evaluated in terms
of prolongation of survival in N-MYC-expressing NBs
with poor prognosis. Stigliani et al. reported that high
CDI14 expression in primary tumors of high-risk NB
patients was predictive of better survival.

They suggested that increased CDI14 expression
may affect the immune status of the tumor and the
natural history of this pediatric cancer®®, In another
study, expression levels of genes representing tumour-
associated macrophage infiltrates (CD33,CD16, etc.) were
found to be significantly higher in metastatic tumours
of young patients (<18 months) compared to tumors
of patients aged 218 months. This suggests that the
inflammatory response and tumor microenvironment
may have important effects on the natural history and
outcome of NB in certain patient groups®?. In the present
study, the disappearance of CD14 and CD33 expression in
KELLY cells with ADSC-M treatment, while it remained
at a similar level in SH-SY5Y cells, was consistent with
the results of a study performed by Stiglani et al. in
patients with NB. These changes in expression levels of
CDI14 and CD33 may be especially important in terms of
their relationship with poor prognosis in NB. Again, the
change in CD14 expression indicates that the potential
effect of ADSC-M administration should be evaluated in
terms of modulation of the immune microenvironment
and contribution to prognosis in terms of NB cells with
and without N-MYC expression. In a different study, the
association of CD34 surface expression (in 92 patients)
with NB stage/clinical outcomes was investigated and it
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was shown that CD34 positivity in NB may be associated
with advanced disease stage and poor prognosis in high-
risk patients with N-MYC amplification“?. In the present
study, ADSC-M application eliminated CD34 expression
in N-MYC positive cells and decreased it by half in
N-MYC negative SH-SY5Y cells, indicating that ADSC-M
application should be considered especially in terms
of contribution to survival in poor prognostic NB. In a
study by Jain et al. in a cohort of 87 NB patients, loss
of protein expression of CD73 was associated with poor
overall survival and relapse-free survival in high-risk,
MYCN-amplified and high-risk non-MYCN-amplified
subgroups. Furthermore, overexpression or silencing
of CD73 was found to regulate classical cadherins
(E-cadherin, N-cadherin, vimentin) during epithelial-
mesenchymal transition (EMT), stemness maintenance
(Sox2, Nanog, Oct3/4), self-renewal capacity (Notch)
and inhibition of differentiation by leukemia inhibitory
factor proteins. It has been suggested that loss of CD73
in NB may contribute to the maintenance of activated
EMT and stemness and subsequently promote disease
progression, In this study, while CD73 expression was
abolished in N-MYC positive KELLY cells with ADSC-M
application, it decreased by half in SH-SY5Y cells in the
absence of N-MYC, indicating that the mechanism of
ADSC-M in NB in terms of contribution to the reduction
in disease progression should be evaluated. AADSC-M
is a good alternative source for stem cells compared
to other media. ADSCs can firstly transform into
neurospheres, and then into stem cell-like structures®?.
It was determined that these stem cell-like structures
can effectively induce the differentiation of SH-SY5Y
human NB cells and can also form myelin structure with
neuronal neurites“?. In another study, it was found that
MSCs express brain natriuretic factor and B-neuronal
growth factor specific to their subpopulations™. It
was determined that BDNF expression levels of SH-
SY5Y NB cell line and co-culture systems formed with
MSCs supported development of neuritis by increasing
NB cell viability“®. It was found that human ADSCs
can transform into neuronal phenotype and can be
positive for GFAP, NeuN“%, Recently, it was found that
olfactory ensheathing cells and B104 NB cells showed
neuronal cell, and both progenitor and mature neuronal
properties such as nestin, PGP 9.5 and MAP2 after
treatment with ADSCs"™,

ADSC environment around NB cells may stimulate
the transformation of NB cells into neuronal mature cells
by creating a special microenvironment and regulating
the immune microenvironment!549,

Many signalling pathways are involved in especially
embryonic development of NB. Among these, especially
the Hippo signalling pathway plays a role in stem
cells, CSCs and tumourigenesis“®. It is suggested that
ADSC-M may activate the Hippo pathway at certain
stages, leading to inhibition of cell proliferation and
promotion of apoptosis; however, the exact mechanisms
underlying the interaction between ADSC-M and the
Hippo pathway are still under investigation and may
vary depending on the specific experimental conditions
and cell types involved“”. We believe that stem cells and
associated media have the potential to be used in the
treatment of some types of cancer, especially NB. The
goal of conventional treatment strategies has been to
lower the total tumor load. These techniques, however,
frequently ignore the CSCs, a vital group of cells that are
in charge of high recurrence rates and drug resistance.
Further studies are needed to elucidate this issue.

Research on precision medicine that selectively
targets CSCs has been sparked by the shortcomings of
conventional therapy. Its scope covers the recognition
and targeting of certain surface markers, signaling
pathways, and the particular microenvironments in
NB that sustain the development of CSCs“®. High-risk
NB patients who undergo stem cell transplantation
now have better survival rates thanks to a variety of
factors, including more effective treatment modalities,
enhanced stem cell sources, tailored approaches,
reduced toxicity, integration with targeted therapies,
and better long-term care®“®. CSCs which are resistant
to treatment with conventional medications, are
important targets for novel therapeutic approaches®“”.
In the field of regenerative medicine, there is growing
awareness regarding capability of stem cell media to act
as therapeutic agent solvents. According to the results
of a research study by Ackermann et al.” on stem cell
materials, their compositions, and methods of use a wide
range of bioactive components found in stem cell-CM
can improve the effectiveness of treatment According to
our research, stem cells and similar bioactive material
may one day be used for the treatment of various cancer
types, particularly NB. Stem cell media may have the
potential to be used as a solvent of therapeutic agents
so that blastic cells can differentiate into mature cells
and contribute to the recovery of the disease.

CONCLUSION

In this study, it has been shown for the first time
that exposure to adipocyte-derived cell media leads
to changes in stem cell markers that may results in the
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improvement in prognosis and prolongation of survival,
especially in N-MYC-expressing NB cells. In the light of
the results of the study, it is necessary to evaluate more
comprehensively whether ADSC environment can be a
treatment option in terms of modulation of the immune
microenvironment by revealing its favorable effects on
molecular and functional changes.
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