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Dimensionality and classification
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Dimensionality and classification
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Age of onset



Degree of sun exposure

Martincorena et al. Science 2015

Landi, Bauer et al. Science 2015



Host characteristics influence 
melanoma phenotypes

Krementz ET et al. Ann Surg 1976Melanoma Clinical Cooperative Group data
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Cells of origin 
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Somatic mutations
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Evolutionary state 1

Integrated taxonomy of 
melanocytic neoplasms

Progression

Bastian BC. Annu. Rev. Pathol. Mech. Dis. 2014. 9:239–71

Evolutionary state 2

Evolutionary state 3



Evolution of cutaneous melanoma

Diagnostic Accuracy

1. MAP-kinase pathway mutation 
TERT promoter mutation 

1. G1/S checkpoint mutation 
SWI/SNF mutation

2. G1/S checkpoint mutation 
2. MAP-kinase pathway mutation 
3. MAP-kinase pathway mutation 

TP53 mutation
PTEN mutation

Shain et al. NEJM 2015; Shain & Bastian Nature Rev Cancer 2016



WHO Classification of Melanoma

• Superficial spreading melanoma
• Nodular melanoma
• Lentigo maligna melanoma 
• Desmoplastic melanoma 
• Nevoid melanoma 
• Acral-lentiginous melanoma
• Mucosal melanoma 
• Uveal melanoma 
• Melanoma of childhood
• Melanoma arising from giant 

congenital nevus 
• Melanoma arising from a blue 

nevus 
• Persistent melanoma 

• Low CSD melanoma (SSM)
• High CSD melanoma (LMM)
• Desmoplastic melanoma 
• Acral melanoma
• Mucosal melanoma 
• Uveal melanoma 
• Spitz melanoma 
• Melanoma arising from giant congenital 

nevus 
• Melanoma arising from a blue nevus 

3rd Edition 4th Edition
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Genetic evolution 
of melanocytic neoplasms
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Deep penetrating nevus

DPN = MAP-kinase pathway + WNT pathway

Yeh I, et al. Nat Commun 2017



BAP1-inactivated Spitzoid tumor

BAP1oma = MAP-kinase pathway + BAP1-/-

Wiesner et. al. Nat Genet  2011



Pigmented epithelioid melanocytoma

PEM = MAP-kinase pathway + PKA pathway

Zembowicz et. al. Am J Surg Pathol. 2007



WHO “Pathways” to melanomas

Pathway I Low-CSD melanoma/superficial spreading melanoma

Pathway II High-CSD melanoma/lentigo maligna melanoma
Pathway III Desmoplastic melanoma
Pathway IV Malignant Spitz tumour (Spitz melanoma)
Pathway V Acral melanoma
Pathway VI Mucosal melanoma
Pathway VII Melanoma arising in congenital naevus
Pathway VIII Melanoma arising in blue naevus
Pathway IX Uveal melanoma



Revised WHO classification, 4th Edition
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