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Tumor mutational burden (TMB)
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Figure 1 | The prevalence of somatic mutations across human cancer types.  cancer types are ordered on the horizontal axis based on their median numbers
Every dot represents a sample whereas the red horizontal lines are the median ~ of somatic mutations. We thank G. Getz and colleagues for the design of this
numbers of mutations in the respective cancer types. The vertical axis (log fi igurc:". ALL, acute lymphoblastic leukaemia; AML, acute myeloid leukaemia;
scaled) shows the number of mutations per megabase whereas the different CLL, chronic lymphocytic leukaemia.
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Molecular pathways affected in melanoma




Genomic landscape of primary
melanoma (skin
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Sustaining proliferative
signaling

Evading growth
SUPDrassors

Inducing : Activating invasi
angiogenasis and metastasis

Enabling replicative
immaortality

Douglas Hanahan, Robert?A. Weinberg

Figure?1 The Hallmarks of Cancer This illustration encompasses the six hallmark capabilities originally proposed in our 2000
perspective. The past decade has witnessed remarkable progress toward understanding the mechanistic underpinnings of eac...

Hallmarks of Cancer: The Next Generation

Cell Volume 144, Issue 5 2011 646 - 674
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Progressionof Cancer

Frimary tumour Cistant metastasziz
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Turmeur initiation functions: growth, survival, progenitor-like state and genomic instability : \
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Primary melanoma

Other organs (SKIN)

Lymphatic phase

Fig.2 Timar




Mutant allelic frequency of BRAF
during metastatic progression
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Genetic progression of Malignant
Melanoma
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Major challenge for malignant cells
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Trombocyte mimicry in melanoma

CDA41 (GPllb, integrin allb)
Thr. 12-lipoxigenase

PECAM/CD31 (trombocyte adhesion
molecule)

Thrombin-receptor (PAR1-4)




Thrombocytic mimicry of
melanoma
(bone marrow stem cell markers)




Thrombocytic integrin (allb B3-Gplibllla) expression
In human melanoma cells




allb integrin expression Is a poor prognostic
factor in skin melanoma
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allb33 integrin induced gene signature :
vasculogenic mimicry

Name
2,002048 D84124 Prostaglandin I-2 (prostacyclin) synthase
2,014675 D21235 Human mRNA for HHR23A protein, complete cds
2,13392 D83780 Human mRNA for KIAA0196 gene, complete cds
2,156721 L76927 Galactokinase 1
2,173375 D13168 Endothelin receptor type B
2,302858 AC004262 Homo sapiens chromosome 19, cosmid R29368
2,307286 L34408 Homo Sapiens (clone B3B3E13) chromosome 4p16.3 DNA fragment
2,387747 X62535 Diacylglycerol kinase, alpha (80kD)
2,403949 M10942 Human metallothionein-le gene (hMT-l €)
2,418433 Y00971 Phosphoribosyl pyrophosphate synthetase 2
2,650112 AF001862 Human SLP-76 associated protein mMRNA, complete cds
2,77783 uQ07857 Signal recognition particle 14 kD protein
2,785849 X54232 Glypican 1

2 Nno7CCe TDANICAODIDTINNI CACTAD ATC A ANINDATC A NNCILTA
— oo s e e e S S S P Sy

3,07509 CD34 antigen (hemopoietic progenitor ce |l antigen)

“+,40vVulLV LYUO“1LL naulilr vivuu yruupy

14. abra. allb extracellularis domén nukleinsav és aminésaeksgencia jeldolve a 19
melanémaban észlelt eddig még pontosan nem jelieelizzés

A/ nukleinsav-szekvencia|
1081 accgaaaact ggccgaagtg gggcgtgtgt atttgttcct gcagccgcg ggcccccacg
1141 cgctgggtgc ccccagectc ctgctgactg gcacacagcet ctatgggcga ttcggetctg
1201 ccatcgcacc cctgggcgac ctcgaccggg atggctacaa tgacattgca gtggctgccc

B/ amindsav sorrend

301 | dsyyqgrl hr | raeqmasyf ghsvavtdvn gdgrhdl | vg apl ynesrad rkl aevgrvy

361 | flgprgpha lgapsllltg tglygrfgsa iaplgdldrd gyndi avaap yggpsgr gqv
421 | vfl ggsegl rsrpsqvlds pfptgsafgf slrgavdi dd ngypdlivga ygangvavyr




Thrombocytic 12-lipoxigenase expression in human melanoma ce

Ras0O és mtsai,2004




% of cases

Ii 1

neg/low medium high
(0-25%) (25-75%) (>75%)

Expression ranges of p12-LOX in % of positive cells







Motility cytokines and receptors

Citokine effect Receptor

AMF

F-hexdzizomeraz Motility gp78 /ICXCR5

ATX: lizofoszfolipid Motilitas ?

MSF Motilitas ?

MIF Motilitas ?

MCP Motilitas ?

Inzulin Proliferacion IR

EGF Proliferacion EGF-R, c-erb

TNFa double TNF-R55, TNF-R75
(motility and proliferacion)

TGFpB d TGFB-R 1., II.

HGF/SF d c-met

bFGF d TGF-R1-R4

GM-CSF d P80, p120

IL-6 d IL-6R, gpl130

PDGF d Ra p80, RB pl70



Timar és mtsai. Clin Exp Metast (2001)
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I I S CD44 Alternative Splicing Pattern of Melanoma
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Figure 1. CD44 isoforms validated by next generation sequencing. A. CD44 isoforms from the qualitative picture of pairing the variable Figure 3. The CD44 alternative splice pattern of different human tumour cell lines demonstrated by virtual gels and
exon specific primers with the standard region specific ones both 5* and 3' directions in HT168 human melanoma cell line. These isoforms were f"_;fg‘;ﬂ herograms genergted bygExperion DNi Capillary Electrophoresis System and cor) ndingra ;ﬂmk?ﬂ_ Pﬂ'll‘b:rﬁ- g-
validated by next generation sequencing. B. Further validated isoforms from next generation sequencing with the primer pairs of the fingerprint. MDA M 2’; a‘ ulem cell ine D.

doi:10.1371/journal pone 0053883 g001 doi:10.1

OPEN @ ACCESS Freely available online @ PLOS | b

Demonstration of a Melanoma-Specific CD44 Alternative
Splicing Pattern That Remains Qualitatively Stable, but
Shows Quantitative Changes during Tumour Progression

1,24

Livia Raso-Barnett ®, Balazs Banky'”, Tamas Barbai’, Peter Becsagh', Jozsef Timar'®, Erzsebet Raso™?

1 Department of Tumour Progression, 2 Institute of Pathology, Semmelweis University, Budapest, Hungary, 2 Department of Cellular Pathology, Guy's and 5t Thomas'
Hospital, London United Kingdom, 3 Tumour Progression Research Group, Hungarian Academy of Sdences, Budapest, Hungary




CD44 variant expression changes during metastaseianoma
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CD44 variable exons

PLOS OME | www.plosone.org January 2013 | Volume & | lssue 1 | e53883




CD44v3 expression of malignant

melanoma and the 5 year survival of
patients
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Selection of IFN-resistant clones In
vitro from HT168-M1

@ Kontroll

m 1000 U/ml
0 3000 U/ml
0 10,000 U/ml
m 30,000 U/ml

cell density (% control)

Kontroll IFN10,000 IFN100

Inicial IFN-concentration




Effect of IFN -treatment in vivo on growth
of sensitive melanoma line M séns

IFN1000

IFN10.000




Metastatic Human Melanoma Model in SCID Mice

using HT199 human melanoma

Stromal Human

components  Melanoma
primary
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Consensus Metastasis -associated
IRE-genes of human melanoma (9)

upregulated downregulated

function _ function

NOX5 NADPHoxydase Ca-dependent MX1 dynamin-family MOTILITY
SOD

TSPANS tetraspanin8 integrin-assoc LRRK2 S/Tkinase MOTILITY
MOTILITY MAPKKKcasc

ZNF703 transcription ER-regulated IFI-27 estrogen-BRCA1 apoptosis-
factor regulated! inducer

WNT inhibitor INVASION

Se/glucocorticoid apoptosis?
regulated kinase

ANDR-induced

PI3K-activated

Ca-calmodulin- Ca++ and RAS
dependent pathway
kinase




Take home messeges

Skin melanoma iIs the most metastatic
malignancy

Metastatic potential is driven by high mutation
rate, DDR defects?

Metastatic potential is closely linked to
ectopic expression of megakariocytic linage
genes

Melanoma Is the most Immunogenic tumor
but development of IFN-resistance leads not
only to iImmunresistance+ increase of the
metastatic potential




