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Even, a very small CMM can 
generalize. The therapy of 
advanced stage is problematic, 
even when targeted/biological 
therapy is employed.



Morphological/immunohistochemical
investigation is basis for tumour 
diagnostic. Unfortunately, 
inspection of multiple markers at 
single cell level is limited.



Mutation analysis and can be performed by 
FISH or in isolated DNA. Similarly, the 
transcriptome can be evaluated from isolated 
mRNA.   

REPLACE



Biochemical 
investigation is 
essential for 
evaluation of 
patient status but 
it cannot reflect 
the situation of 
individual cell 
population.



Level of inflammation-
supporting markers in 
serum of patients with 
CMM reflects the 
Breslow´s  depth in mm.



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.



SMA

CAF produce many factors supporting inflammation.



Cells isolated from tumour are morphologically almost identical. However, their 
expression profile will be multicolored.



Adapted from Wu et al, EMBO J (2020)
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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.
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We prepared fibroblasts from 
the UV-exposed adult (PDF) and 
UV-protected  juvenile  (JDF) 
skin. These fibroblasts and 
CMM cells (G361) were used for 
construction of heterogeneous 
spheroids that were analyzed 
by procedure of single cell 
sequencing. 
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Typical setup (3’ mRNA profiling)

Islam et al. Genome Research 2011

• Library prep: target 4 thousand 
cells per sample

• Sequencing: at least 25 
thousand reads per cell

• Cost: expect high ten thousands 
CZK per sample



The heterogeneous spheres 
containing melanoma cells 
(G361), 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.



G361 CMM cells have 
defect of CDKN2A gene 
that is normal in both types 
of fibroblasts



Both types of fibroblasts in spheres 
form heterogeneous population of cells 
that differ by activity of genes encoding 
ECM (COL1A1), or inflammation 
supporting factors (CXCL8) and ID
genes depending on TGF-b signalization.

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. 



While gene for chemokine CXCL1
is more expressed by melanoma 
cells, gene for chemokine CXCL8
is expressed by both fibroblasts 
and melanoma cells. Genes for 
LIF and IL6 are strongly 
expressed by fibroblasts.

Humanized anti-IL-6R antibody 
Tocilizumab inhibits migration of 
melanoma cells in 3D collagen gel.





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

Zheng et al. Nature Communications 2017




