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Outline

ÅOverview of genetic abnormalities in melanocytic lesions

ÅMolecular testing in melanocytic lesions
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Kiuru M et al. Spitz Tumors: Comparison of Histological 

Features in Relationship to Immunohistochemical Staining for 
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Melanocytomas

BAP1-inactivated tumors Deep penetrating nevus Pigmented epithelioid melanocytoma

1st

alteration

BRAF

NRAS
BAP1

2nd

alteration

1st

alteration

BRAF

MAP2K1

HRAS

CTNNB1 

(b-catenin)

2nd

alteration

1st

alteration

BRAF PRKAR1A

2nd

alteration



Melanocytomas

Atypical Spitz tumor
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Most melanocytomas behave indolent ïlow risk tumors

Some could have a small risk of transformation to melanoma
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Molecular Tests in Melanocytic Neoplasia

ÅPrognostic tests ïpredict clinical course for a melanoma patient:

ÅGene Expression Profile (GEP)

ÅTest that predict response to therapy

ÅTargeted therapy ïNGS assays: BRAF, NRAS

ÅImmune checkpoint inhibitor therapy ïTumor mutational burden by NGS, 
PD1 IHC

ÅDiagnostic tests

ÅClassify the type of melanocytic lesion: DPN, Spitz, Blue

ÅNGS for specific initiating mutations: GNAQ, GNA11, HRAS, Gene fusions

ÅIHC for ALK, beta-catenin, NTRK

ÅNevus vs. melanoma in histologically ambiguous cases
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Ancillary studies to distinguish nevi from 
melanoma

ÅAimed to detect chromosomal abnormalities

ÅCGH / SNP microarray

ÅFISH ShainAH et al. N EnglJ Med. 2015 Nov 12;373(20):1926-36



CGH / SNP array

Å Screens the entire genome for gains and losses in DNA
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Å40-year old woman with a papule on the right shoulder

ÅClinical R/O BCC









Å Melanocytic neoplasm with 

borderline features between 

nevus and melanoma

Å Suspicious for nevoid 

melanoma



ÅChr 9p 21 homozygous loss

Å Chr 22 CN-LOH

Å Chr 1p gain (NRAS)

Å NRAS Q61R



Nevoid melanoma



Benign lesions with SNP array aberrations
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ÅHow many abnormalities do we require for a 
melanoma diagnosis?



*
* * *

>3 copy number abnormalities 

Correlated with adverse event, overt 

melanoma

Exceptions

Proliferative nodule

--Whole chromosome copy changes 

only

Melanoma

--Oncogene amplifications specific to 

melanoma (CCND1, RREB1, MYC)

--Homozygous 9p21 loss
SNP array (genome-wide copy number)


