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Cutaneous melanoma dissemination is dependent on
the malignant cell properties and factors of intercellular
crosstalk in the cancer microenvironment (Review)

ONDREJ KODET', JAN KUCERA'?, KAROLINA STRNADOVA'®, BARBORA DVORANKOVA'?,
JIRI STORK®, LUKAS LACINA'™® and KAREL SMETANA Ji'”

.é:-'*
e .
. .:-1.."

"

.,g\\.a “
’.‘ -

. cancers

Editorial
Targeted Therapies for Melanoma

Karel Smetana, Jr. 12 *(, Lukas Lacina 1?>3( and Ondfej Kodet 23

Even, a very small CMM can
generalize. The therapy of
advanced stage is problematic,
even when targeted/biological
therapy is employed.
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Melanoma cells influence the differentiation
pattern of human epidermal keratinocytes
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Morphological/immunohistochemical
investigation is basis for tumour
diagnostic. Unfortunately,
inspection of multiple markers at
single cell level is limited.
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Mutation analysis and can be performed by
FISH or in isolated DNA. Similarly, the
transcriptome can be evaluated from isolated
mRNA.
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Serum proteomic analysis of melanoma patients
with immunohistochemical profiling of primary
melanomas and cultured cells: Pilot study
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Level of inflammation-
supporting markers in
serum of patients with

CMM reflects the
Breslow”s depth in mm.
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How Signaling Molecules Regulate Tumor
Microenvironment: Parallels to Wound Repair
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Tumour represents a complex
ecosystem composed from cancer
cells, cancer-associated
fibroblasts, inflammatory cells
and their products. The
multiparametric analysis of
distinct cells is necessary for
personalized tailor-made therapy
of patient.
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Fibroblasts potentiate melanoma cells in vitro invasiveness induced
by UV-irradiated keratinocytes
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Microenvironment-driven resistance to B-Raf inhibition
in a melanoma patient is accompanied by broad changes
of gene methylation and expression in distal fibroblasts
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Symbol Gene name LFC FDR Kerat Melanoma

IL8 Interleukin 8 55  26e-06 + +

ACAN Aggrecan 427 3.6e-07 + +

IL6 Interleukin 6 (interferon, beta 2) 387 T5-13 + +

IL1B Interleukin 1, beta 252 3.6e-08

CXCLI1 Chemokine (C—C-C motif) ligand 1 (melanoma 249 0.0045 + +

erowth stimulating activity, alpha)

HBEGF Heparin-binding EGF-like growth factor 1.74  BS5e-06 +

BDNF Brain-derived neurotrophic factor 1.46  5.3e-06 +
Transforming growth factor, beta 2 1.23  0.00017 +

IGFBP7 Insulin-like growth factor binding protein 7 1.23 0.00012 +

GAP43 Growth associated protein 43 1.21 23e-05 +
Chemokine (C-X~C motif) ligand 16 117 8305 +

BMP6 Bone morphogenetic protein 6 1.11  0.0032

KAZALD]1 Kazal-type serine peptidase inhibitor domain 1 1.03  0.016

VEGEC Vascular endothelial growth factor C 1.02  0.0066  + +

CTGF Connective tissue growth factor 0.95 0.022 +

PDGFRL Platelet-derived growth factor receptor-like 0.93 0.055 +

LEPREL1  Leprecan-like 1 091 0.017

Interleukin 17D 0.88 0.00021 +

VEGFA Vascular endothelial growth factor A 0.82 0.029 + +

BMP2 Bone morphogenetic protein 2 0.73  0.028 +

LEPREI1 Leucine proline-enriched proteoglycan (leprecan) 1  0.72  0.0011

CAF produce many factors supporting inflammation.



Cells isolated from tumour are morphologically almost identical. However, their
expression profile will be multicolored.
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Unbiased Single-Cell RNA Sequencing
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Every single cell is encapsulated in a lipid
droplet and

1. DNA copy number variation can be
analyzed.

2. mRNA is reversely transcribed to
DNA, amplified and analyzed.

Bioinformatic analysis is an indispensable
part of the experiment.



A) Celllsolation

DERMAL FIBOBLAST
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B) Heterogeneous Spheroid Formation
(hanging drop)

‘

Spheroid Self-assembly &
Maturation (72hours)

DISSOCIATION & ANALYSIS
OF INTERACTING CELLS
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Article

Single-Cell RNA Sequencing Unravels Heterogeneity
of the Stromal Niche in Cutaneous Melanoma
Heterogeneous Spheroids

Jifi Novotny 2, Karolina Strnadova 34*, Barbora Dvorankova 34, Sarka Kocourkova 1, Radek
Jaksa 5, Pavel Dundr 3, Vaclav Paces 1, Karel Smetana Jr 34, Michal Kolar ** and Lukas Lacina 346*

Cancers 2020, 12, 3324; doi:10.3390/cancers12113324

We prepared fibroblasts from
the UV-exposed adult (PDF) and
UV-protected juvenile (JDF)
skin. These fibroblasts and
CMM cells (6361) were used for
construction of heterogeneous
spheroids that were analyzed
by procedure of single cell
sequencing.



Typical setup (3" mRNA profiling)
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The heterogeneous spheres
containing melanoma cells
(6361), adult (PDF) or juvenile
(JDF) fibroblasts were
prepared. The cell types are
diagnosed according to
expression of melanoma gene
(MLANA) and CAF gene (FAP)
by scRNA-seq analysis.
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Fibroblasts from adult UV-exposed
donors exhibit lower activity of genes
encoding ECM and mitochondrial genes.
On the other hand, the activity of genes
encoding inflammation-supporting factors
is higher than in juvenile fibroblasts.

Both types of fibroblasts in spheres
form heterogeneous population of cells
that differ by activity of genes encoding
ECM (COL1AD), or inflammation
supporting factors (CXCL8) and ID
genes depending on TGF-B signalization.
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CXCL1 CXCL8 LIF IL6

While gene for chemokine €XCL1
x is more expressed by melanoma
| '| cells, gene for chemokine CXCL8

PDF

st | " tg is expressed by both fibroblasts
‘ & and melanoma cells. Genes for

| A" ? LIFand IL6 are strongly

1 . | expressed by fibroblasts.
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Humanized anti-IL-6R antibody
- Tocilizumab inhibits migration of
melanoma cells in 3D collagen gel.




Heterogeneity of the Stromal Fibroblast in Cutaneous Melanoma Spheroids

A) Celllsolation B) Heterogeneous Spheroid Formation C) Single-cell RNA Sequencing & Bioinformatics
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scRNA-seq represents an unique robust tool to evaluate the genetic
profile of each cell such as mapping of mutations and transcription
profile at single cell level and the whole genome scale. This procedure

is suitable for experimental purpose and in future also for clinical
diaghostics.



Karlova Universita, 1. lékarska fakulta, Praha
Anatomicky Ustav a BIOCEV: B.Dvordnkovd, K.Strnadovd, H.Styblovd a—
T R R =

Ty

G
T
e

Ham

=

P

< -
-

Ustav patologie: P.Dundr, R.Jaksa

Ustav molekuldrni genetiky AVCR, Praha: S.Kocourkovd, J.Novotny, V.Paées




Financni podpora:

K GACR

GRANTOVA AGENTURA CESKE REPUBLIKY

. - MIMNISTERSTVO ZDRAVOTMNICTVI
Q T4l CESKE REPUBLIKY .

C @& cne.cunicz/en/ & %

B Cne

Centre for Tumour Ecology

Scientific coordinator of fx .
project - Prof Karel Smetana,

“#7 < CENTRE FOR TUMOUR

s ECOLOGY

~

KEY PEOPLE

PARTICIPATING ‘ : -
INSTITUTIONS

RESEARCH TEAMS

PROJECTS
- Spread

Languages: Cestina / English

Vytvofeno sluzbou Webnode a Aood =
. S
. -
o

N
N

:
-




How to distinguish them on whole genome scale? The good approach could be the
Single Cell Sequencing
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